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No other hydrant is so 
inexpensive to maintain= 


so quick and easy to repair 


@ The Mathews Hydrant is so simply and soundly con- 
structed that there's virtually nothing to go wrong. 


@ Only one point needs lubrication—the operating 
thread—and that only during routine inspections. 


@ A Mathews Hydrant broken in a traffic accident can be 
quickly repaired without excavating and nozzle levels 
can be adjusted with the same ease. 


@ For community fire protection, rely on Mathews 
Hydrants, the standard of the 


MATHEWS 


Made by R. D. Wood Company 


- Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun” Pipe (centrifugally 
cast in sand molds) and R. D. Wood Gate Valves 


anniv ersary” 


NO OTHER HYDRANT OFFERS SO MANY ESSENTIAL FEATURES 
Compression type valve prevents flooding « Head turns 360° « Replaceable head « Nozzle sections 
easily changed « Protection case of “Sand-Spun” cast iron for strength, toughness, elasticity « All 
operating parts contained in removable barrel « A modern barrel makes an old Mathews good as 
new « Available with mechanical-joint pipe connections 
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120” Lock Joint Reinforced Concrete Pressure Pipe . : 
and 16” Lock Joint Prestressed Concrete Cylinder Pipe S 


Whether your daily water consump- 
tion demands be 3,000,000 gallons or 
hundreds of times that figure, Lock 
Joint Pipe Company is prepared to 
provide the supply line you need. 

In the last few years the Company 
has supplied not only hundreds of 
miles of large diameter pipe but also 
more than a million feet of 16” to 24” 
pipe for municipalities and industry. 
This has been made possible through 
the establishment of three permanent 
manufacturing plants. Lock Joint 
Concrete Pressure Pipe from 16” to 


42” in diameter, produced at these 
plants, can be shipped economically 
to all parts of the country for major 
installations and minor extensions. 

Our representative will be glad to 
discuss with you any water supply or 
transmission project which calls for 
pressure pipe 16” in diameter or 
larger. You will find that Lock Joint 
Concrete Pressure Pipe’s superior 
characteristics of long life, contin- 
uous high flow and negligible upkeep 
will recommend it above all others 
for any permanent installation. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 
Pressure Pipe Plants: Wharton, N. J. 


Turner, Kan. * Detroit, Mich. * Columbia, S. C. 


BRANCH OFFICES: Casper, Wyo. + Cheyenne, Wyo. « Denver, 
Sol. « Kansas City, Mo. + Valley Park, Mo. e Chicago, IL 
Rock Island, Ill. + Wichita, Kan. + Kenilworth, N, J. + Hartford, 
Conn, + Tucumcari, N. Mex. « Oklahoma City, Okla, « Tulsa, Okla. 
SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters as well as Con- 
crete Pipe of all types for Sanitary Sewers, Storm Drains, 
Culverts and Subaqueous Lines 
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have made it obsolete? 


Neptune’s past record can help you answer these questions 
] = the past 50 years, more Trident meters have been purchased than any _ 
other make. Many of the oldest are still in operation. 
More important, even these very old meters can almost match the performance 
of the one shown above. Because the newest Trident parts fit the oldest meters, 


Tridents are modernized every time they are repaired. 

This 50-year record is your promise for the future. 
Your assurance that the Tridents you buy today will be assets 
for your community for years and years to come. 


EPTUNE METER COMPANY 
50 West 50th Street © New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lokeshore Rood @ Toronto 14, Ontario 


Branch Offices in Principol 
American ond Canadian Cities 
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Lithographed on Stone for U. S. Pipe and Foundry Co. by John A. Noble, A. N. A. 


Casr IRON PIPE is a versatile pipe. 
It has age-old and outstanding service 
records in water, gas and sewerage fields. 


, Today’s U. S. cast iron pipe centrifugally 
cast in metal molds combines the long life 
characteristics of the older type of pipe with 
all the advantages gained through the use 

of a modern manufacturing process 

ae and rigid quality controls. 


> Whether your requirements call for 
centrifugally cast iron pipe in sizes 2- to 
24-inch, pit cast pipe in the larger sizes or 
 fittings—all with various types of joints and 
in accordance with standard specifications— 

we are in an excellent position to gas” Our General Offices will be 

meet them promptly from our moved about July 15th fro 
five strategically located plants. Burlington, N. J. to Birmingham, Ala. 


United States Pipe and Foundry Co., 
General Office, 3300 First Ave., N., 
Birmingham 2, Ala. @ Plants and Sales 
Offices Throughout the U. S. A. 
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AWWA SECTIONS 


Sept. 3-4—West Virginia Section 
at Hotel Morgan, Morgantown. Sec- 
retary, Harry K. Gidley, Director, Div. 
of San. Eng., State Dept. of Health, 
Charleston. 


Sept. 1-5—Minnesota Section at 
Royal Alexandria Hotel, Winnipeg. 
Secretary, Leonard N. Thompson, Gen. 
Mgr., Water Dept., St. Paul, Minn. 


Sept. 3-4—Michigan Section at 
Hotel Delta, Escanaba. Secretary, T. 
L. Vander Velde, Chief, Sec. of Water 
Supply, State Dept. of Health, Lansing. 


York Section at 
Placid. Sec- 
1922, 
N.Y. 


Sept. 9-11—-New 
Lake Placid Club, Lake 
retary, Kimball Blanchard, Rm. 


50 W. 50th St., New York 20, 


Sept. 10-11—Ohio Section at Hotel 
Cleveland, Cleveland. Secretary, M. 
E. Druley, Dist. Mgr., Dayton Power 
& Light Co., Wilmington. 


Sept. 21-23— Kentucky - Tennessee 
Section at Hotel Owensboro, Owens- 
boro. Secretary, J. Wiley Finney, Jr., 
Asst. Director, State Dept. of Public 
Health, 420 6th Ave., N., Nashville 3, 
Tenn. 


Sept. 22-23—Rocky Mountain Sec- 
tion at T.aFonda Hotel, Sante Fe. 


Secretary, George J. Turre, San. Engr., 
Board of Water Comrs., Box 600, 
Denver, Colo. 


Sept. 22-24—Wisconsin Section at 
Hotel Pfister, Milwaukee. Secretary, 
Leon A. Smith, Supt., Water & Sew- 
erage, City Hall, Madison 3. 


Sept. 27-29—Missouri Section at 
Elms Hotel, Excelsior Springs. Sec- 
retary, Warren A. Kramer, Div. of 
Health, State Office Bldg., Jefferson 
City, Mo. 


Oct. 4-6—Alabama- Mississippi Sec- 
tion at Heidelberg Hotel, Jackson, 
Miss. Secretary, Charles W. White, 
Asst. San. Engr., State Dept. of Public 
Health, 537 Dexter Ave., 
4, Ala. 


Montgomery 


Oct. 11-13—-Florida Section at Mc- 
Allister Hotel, Miami. Secretary, Wil- 
liam W. Aultman, Asst. Director, Dept. 
of Water & Sewers, Box 315, Coconut 


Grove Sta., Miami 33. 


Oct. 14-16—lIowa Section at Rus- 
sell Lamson Hotel, Waterloo. Secre- 
tary, H. V. Pedersen, Supt. of Wate 
Works, Bldg. Marshall- 
town. 


Municipal 


Oct. 18—21——Southwest Section at 
Rice Hotel, 


lie A. Jackson, 


Houston. 
Mer.-Engr., 


Secretary, Les- 
Municipal 


(Continued on page 12) 
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PIPE LINES... 


aBlG 
Trouble Saver that 
~ Costs You LITTLE! 


effective area of the pipe, creates a friction head, lowers pump- 
ing capacity, and may result in serious water hammer! 


ems a Simplex Air Release Valves bring you a sure, efficient cure 
for these difficulties... venting air automatically before it can 
cause damage. 


The Simplex Air Valve is easily-installed . . . positive in 
action ... ample in capacity. Standard valves for pressures up 
to 250 p.s.i. . . . special valves for pressures up to 800 p.s.i. 
Thousands have been in successful use for over 30 years. 


Write for free bulletin to Simplex Valve & Meter 
Co., 6784 Upland St., Philadelphia 42, Pa. 


TALES BUD METER COMPANY 


| GET RID OF AIR ACCUMULATIONS 
‘ex 
| LEX 
‘| SIMPLEX’ | 


10 P&R JOURNAL AWWA Vol. 45, No.7 


Research and Development bring you 


this finer-than-ever pipe 


You can’t better a product like cast hom 
pressure pipe—with its unparalleled 
record of long life, economy and 
efficiency—by waving a wand. Yet the 
story of how the best product in its 

field has been made still better can be 


told in a paragraph. 


Modernized cast iron pipe is a result of 
the sum total of recent product and 


process improvements attained by 


research and development. 


It is centrifugally-cast and, when 
needed, centrifugally cement-lined. It is 
tougher, stronger, more uniform in 
quality. It is tuberculation-proof with 


sustained carrying capacity for the life of 
the pipe. 


If you want the most efficient and 
economical pipe ever made for water 
distribution, your new mains will be laid 
with modernized cast iron pipe with either 
mechanical or bell-and-spigot joints. Cast 
Iron Pipe Research Association, Thos. F. 


Wolfe, Managing Director, 122 So. Michigan 


This ron water main, uncovered 
=. for inspection, is in good condition after 
4 ovey a century of service in Detroit, 
: Mich.—one of more than 45 cities with 
century-old water or gas mains in serv 
ice. 


iror 
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The Q-Check stencilled on pipe is 
the Registered Service Mark of the 
Cast tron Pipe Research Association 
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Coming Meetings 


(Continued from page 8) 


Water Works, Robinson Memorial 
Auditorium, Little Rock, Ark. 


Oct. 22-24—New Jersey Section at 
Madison Hotel, Atlantic City. Secre- 
B. Tygert, Wallace & Tiernan 
sox 178, Newark 1. 


tary, C. 
Co., Inc., 

Oct. 27-30—California Section at 
Palace Hotel, San Francisco. Secre- 
tary, John C. Luthin, 113 Laurent St., 
Santa Cruz. 


Oct. 28-30-——Chesapeake Section at 
Hotel DuPont, Wilmington, Del. Sec- 
retary, Carl J. Lauter, 6955—33rd St., 
Washington 15, D.C. 


Nov. 4-6—Virginia Section at Roa- 
noke Hotel, Roanoke. Secretary, J. r. 
Kavanagh, Dist. Mgr., Wallace & Tier- 
nan Co., Inc., 915 Colonial- American 
tank Bldg., Roanoke 11. 


Nov. 9-11—North Carolina Section 
at Hotel Sheraton, High Point. Sec- 
retary, E. C. Hubbard, Exec. Secy., 
State Stream Sanitation Com., Box 
2091, Raleigh. 


OTHER ORGANIZATIONS 


Sept. 28-30—New England Water 
Works Assn., Poland Spring House, 


Poland Spring, Me. Details from 
Joseph C. Knox, Secy., 73 Tremont 
St., Boston 8, Mass. 


Oct. 8-9—National Conference on 
Industrial Hydraulics, Sheraton Hotel, 
Chicago. Details from Otmar E. 
Teichman, Conference Director, IIli- 
nois Inst. of Technology, 35 W. 33rd 
St., Chicago 16, IIl. 


Oct. 13-16—Federation of Sewage 
and Industrial Wastes Assns., Munici- 
pal Auditorium, Miami, Fla. Details 
from W. H. Wisely, 325 Illinois Bldg., 
Champaign, III. 


Oct. 26—29—American Public Works 
Assn., New Orleans, La. Details from 
D. F. Herrick, Exec. Secy., 1313 E. 
60th St., Chicago 37, Ill. 


Oct. 27-30—National Water Well 
Assn. at Hotel Benjamin Franklin, 
Philadelphia, Pa. Details from Robert 
R. Storm, Exec. Secy., 811 W. Spring- 
field, Champaign, III. 


Nov. 8—11—National Inst. of Gov- 
ernmental Purchasing at Netherlands 
Plaza, Cincinnati, Ohio. Details from 
Albert H. Hall, Exec. Director, 730 
Jackson P1l., N.W., Washington 6, D.C. 


SEATTLE, WASH. 
May 23-28, 1954 
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We are in our 
new factory 
specially designed 

to better 
our service 
and to grow 
with your 


bronze waterworks 


60th year 
1952 


JAMES JONES COMPANY 


321 NORTH TEMPLE CITY BOULEVARD e EL MONTE, CALIF. 
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the "BIG 3” 


with Armco 
Wide range 
Welded Steel Pipe 
nesses (9/64 to 
1/2-inch) 4 


Selec- 
tion of Diam- 
eters (6 to 36 
inches) 


severe conditions or lighter walls 
for ordinary service. And long 
lengths mean fewer joints. Instal- 


lation costs are lower 
Long Lengths Use Armco Welded Steel Pipe 


for water supply and force 
mains. It offers ample strength 
and ductility with continued high 
flow capacity, Write for fac- 
tual data. Armco Drainage & 
With these advantages of Armco Metal Products, Inc., Welded 
Welded Steel Pipe it is easy to Pipe Sales Division, 1173 
select the right diameter and Curtis Street, Middletown, Ohio. 
wall thickness for your needs. Subsidiary of Armco Steel 
You can specify heavy walls for Corporation. 


(up to 50 feet) 


Meets 


(—— ) 
Armco Welded Steel Pipe 


Specifications 


4 
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Ge 
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The best “WEIGH”. . . 
the MERCHEN 


Feeders give precision feeding of 
R any waterworks chemical... by weight. 


—Continuous, minute-to-minute accuracy. 


—Durable construction, sealed bearings and dust 
shields. 


~—Automatic built-in alarm switch. 


—Knife edges and pivots tipped with special alloy 
for long life. 


—Remote feed rate adjustment if desired. 
—Adaptable to fully automatic proportional control. 


Hundreds of installations feeding waterworks chemicals, indus- 
trial chemicals and feed and flour ingredients have proved the 
accuracy and dependability of these belt-type gravimetric feeders. 


USE W&T FEEDERS FOR ame WALLACE & TIERNAN 


Dependable Chemical Control COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 


| 

BAW. 
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WORTHINGTON. -GAMON 


WATCH DOG 


The meter ened by 
thousands of munic- 


ipalities in the U. S. WATER METERS 


“Watch Dog” models 

. made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 


pound type. 


~ 


3 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 


LIFE. 

Before you invest in water meters, Dog Water Meters first choice of 

get acquainted with the design and so many municipalities and private 

performance advantages which water companies in the United 

make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Corporation 
29% SOUTH STREET, NEWARK 5, NEW JERSEY 


OFFICES IM ALL PRINCIPAL CITIES 


at 
a 
<_.. 


CAST IRON 


this MARK OF QUALITY 


YOUR PROTECTION 


ON CAST IRON PIPE 


This Q-Check trademark is a symbol of quality sten- PRECALKED 
ciled on all McWane-Pacific Super-DeLavaud cast 

iron pipe. It is your assurance that the pipe you lay is 

used and approved by leading independent labora- OPEN 
tories and engineering associations. Only Cast Iron BELL-AND- 
Pipe meeting the most rigid inspection is permitted to 

use this Q-Check trademark. SPIGOT 
The ““Q-Check”™ trademark is registered in the United © 

States Patent Office by the Cast Iron Pipe Research MECHANICAL 
Association as a service trademark signifying scientific JOINT 
quality-control in the manufacture of cast iron pipe. 

It is a symbol of the service of McWane-Pacific cast 

iron pipe, which “serves for centuries.” FLANGED 


McWANE Cast Iron Pipe Company PACIFIC STATES Cast fron Pipe Co. b» 
Birmingham, Ala. Provo, Utah ; 
Pipe Sizes 2” thru 12” Pipe Sizes 2” thru 24” 
Sales Offices- Sales Offices 
Birmingham 2, Ala..........P. O. Box 2601 ; . P. O. Box 18 
Chicago 1, Ill..... 333 North Michigan Ave. poy PO 
New York 4, N. Y. 80 Broad Street an F; ... .235 Montgomery St. 


i . 501 Portland Trust Bidg. 
Kensse City 6, Mo... .. . 1006 Grand Avenue Salt Lake City... Waterworks Equip’t Co. 


Dallas 46, Texas. .Maple Avenue Office Bidg. Seattle 4, Wash. . 1806 Smith Tower Bldg. 
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important 
to 
everybody... 


The Miss at this fountain 

of youth would be mighty 
disappointed if low water 
pressure were suddenly to 
deprive her of a drink—and so 
would millions of others who 
take water pressure for granted. 
One of the best, and least 
expensive ways to assure the 
constant flow of water is through 
Centrilining. 

The Centriline process 
thoroughly cleans and 
centrifugally applies cement- 
mortar to the interior of pipe 
lines in place—prevents 
corrosion, tuberculation and 
leakage; minimizes interruption 
of line operation and street 
traffic, For an effective, 
economical means of increasing 
flow capacity, look to Centriline. 


Write for free booklet today. 


CENTRILINE CORPORATION 


A subsidiary of Raymond Concrete Pile Co. : 
: : 140 CEDAR STREET, NEW YORK 6, N. Y. 


“ait Branch Offices in Principal Cities of United States and Latin America 
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CEMENT-MORTAR LININGS FOR PIPES IN PLACE 
3,000,000 FEET OF EXPERIENCE 
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Dependabi 


7 


Operators of Roberts-equipped water treat- 

ment plants look forward to the same trouble- 

free service tomorrow that they have come to 

count on since their equipment was installed. 

Even in little things, Roberts follows through 

the years... an accidentally broken operating table 

handle is supplied to match the originals . . . replace- 

ment valve parts are shipped from stock or precisely 

made to the original pattern. Modernization of design 
has never obsoleted any Roberts equipment. 

There has not been, or will there be, an 

‘“‘orphan’”’ with the name Roberts attached. Integrity is 

built into every piece of Roberts equipment .. . for the years. 


Roberts Filter . . . Nameplate of dependability 


ROBERTS FILTER 


FILTER Meo. to 
Darby, Penna. 


~ 


| 
: has a past and a future 
5 
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Made-up Mechanical 
Joint cut away to show 
its design. 


GASKET 


Standard compression type fire hydrant made in 
full compliance with latess AWWA Specifica- 
tions. Available in Standard model or Traffic 
model. Main valve opens against the pressure. 
Valve will remain closed in case hydrant is 
broken off in traffic accident. Features include 
low friction loss, high efficiency, revolving 
head, dry top, easy lubrication. 

Hydrant shoe has two heavy lugs for use in 
strapping hydrant to pipe line. The end con- 
nection is Standardized Mechanical Joint in 
accordance with specifications of Cast Iron Pipe 
Research Association. A thick gasket is com- 
pressed by a bolted follower ring. Advantages 
include easy assembly, low joint cost; de- 
flection, expansion and contraction without 
leakage. For complete information, write or 
wire M & H VALVE AND FITTINGS 
COMPANY, Anniston, Alabama. 


FOR WATER WORKS ®* FILTER PLAN 
INDUSTRY . SEWAGE DISPOSAL AN 
FIRE PROTECTION 


MECHANICAL 
RE 
| pOINT 
-WEAD BOLT—, pin ~ 

| 
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Economy was a decisive factor 
in Cleveland’s selection of con- 
crete pressure pipe for its water 
supply system. This seventh 
ranking city in the nation, with 
an average daily water con- 
sumption of 272 mgd., found 
that the low original cost of 
concrete pressure pipe, together 
with its remarkably long life 
and excellent flow characteris- 
tics, made it a sound invest- 
ment. 


Water for 


Generations to come 


In 1940 the first concrete 
pressure pipe was laid in Cleve- 
land. Since that time several ad- 
ditional installations have been 
made, one of these being the 
Nottingham intake. Here, 10,- 
000 feet of 120 inch concrete 
pressure pipe was used. Just re- 
cently the Northfield Road 
Main was completed. This job, 
stretching for over 4 miles, used 
concrete pressure pipe in diam- 
eters ranging from 30 to 42 
inches. 

Efficient, economical con- 
crete pressure pipe is available 
in a wide range of diameters 
and can be installed to fit the 
individual requirements of 
large or small communities. 


AMERICAN CONCRETE 
PRESSURE PIPE 
ASSOCIATION 


228 North LaSalle Street 
Chicago 1, Illinois 


| | 
AP 
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Consulting Engineer L.E. Wooten 
specifies 


INERTOL PAINTS 


pa for Southern Pines Water Works | 


“Sis 


= 


Piping, railings and machinery 
stay safe and attractive with | 
Glamortex, an alkyd resin en- 
amel. On steel or wood, Glamor-_ 
tex imparts a glossy mar-resist- 
ant finish. Settling Tanks (not 
shown) get Torex Enamel, de- 
eloped for submerged concrete 
urfaces. 


Walls, floors and ceilings take 
Ramuc Utility, a tile-like rub- 
ber-based enamel. Walls of filter 
beds are protected by Torex En- 
amel, Torex’s pore-free surface 
prevents mud-ball formation .. . 
is unaffected by water, chlorine 
or soda ash. 


; ‘i Long-wearing Inertol Coatings specified throughout 
plant by Raleigh, N. C., Engineering Company 


~ Coatings used at this modern water works _ lations. Contractors Boyd and Goforth of 
had to more than surpass Engineer Charlotte, N. C., found Inertol coatings — 


7 - Wooten’s standards for inertness, elastic- easy to apply . . . and economical. 
ity, hardness and water-resistance. On An Inertol Field Technician will select _ 
each count—Inertol coatings made the the Inertol coatings needed to solve your — 
grade. Developed especially for water painting problem. Or write today for 
works application, Inertol Paints provide free informative “Painting Guide.” You'll 
the long-run economy customers appreci- _ want one if you're a Specification Writer, : 
ate. Right now, Inertol Paints are doing a Design Engineer, Plant Superintendent 
satisfactory job in thousands of key instal- or Contractor. 


INERTOL CO., INC. 


484 Frelinghuysen Avenue 27G South Park, Department 2 
Newark 5, New Jersey San Francisco 7, California 


7 
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For installing corporation stops under pressure, 

this is the safest, surest, most easily-handied and, 
without socrifice of inherent strength, the lightest . 

corporation tapping machine ever made. It is so compact 

that it is ideal for making taps where space is limited. 


: it is the new Welsbach-Kitson Corporation 
Tapping Machine—an improved model of the 
popular Smith-Shelly Tapping Machine, 
equipped now with a fiat chain ond 

adaptor that provides positive 

non-slip pipe-gripping action ... 

which makes if an even better 

machine than before. And in keeping 

ith the simplicity of operation of this 

popular machine, the new adaptor, 

which gives positive pipe-gripping 

action, is easy to set and helps 

speed the operation. 


with the new 
POSITIVE, MON-SLIP. 
PIPE-GRIPPING ACTION! 


WELSBACH CORPORATION 


1500 Walnut Street, Philadelphia 2, Pa. 
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The Watersphere i is a modern, economical means of providing gravity 
pressure in municipal water systems. It has welded joints throughout. | 
All surfaces are smooth and easy to paint. 


The installation illustrated above is located at Paxton, Ill. It has a 
capacity of 200,000 gals. and is 90 ft. to the bottom of the tank capacity. 


Write our nearest office for estimating figures. State capacity, height 
to bottom and location. 


«CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON CLEVELAND 
PHILADELPHIA NEW YORK DETROIT SEATTLE LOS ANGELES 
SAN FRANCISCO HOUSTON ATLANTA HAVANA PITTSBURGH 


Plants in Birmingham, Chicago, Salt Lake City and Greenville, Pa. 
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A large mid-western city recently was faced with this 
problem. Within eight years after the water treatment 
plant was placed in operation, the submerged steel showed 
active corrosion of alarming proportions — the warning of 
a possible loss of a quarter million dollar investment. 
Various coatings were tested for possible application, but 
none of those tested was considered satisfactory. 


It was then that the ERP man was called in. At approxi- 
mately half the cost of sand blasting and coating, and with 
no surface preparation or long outage time, an ERP ca- 
thodic protection system was installed to protect all sub- 
merged steel in the treatment equipment. After three years 
there has been no further corrosion, and an appreciable 
saving in maintenance has been realized! 


This is a typical example of ERP at work. Whether your 
corrosion problem involves a tank, basin, deep well, water 
works treatment structure, or pipe line it will be worth your 
while to discuss it with your ERP man. His expert advice 


may save you dollars tomorrow. =v 


ATHOp, 


DESIGN 
ENGINEERING 
MAINTENANCE © 
INSTALLATION 

EQUIPMENT 


we 


ELECTRO RUST-PROOFING CORP. (N. J.) 


BELLEVILLE 9, NEW JERSEY 
Represented in Principal Cities in the United States 


Over 15 years of cathodic protection 
engineering, research and development 
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MUELLER 


“B’ Tapping and 
Machine 


Fire 
Hydrants 


Meter Setting 


Equipment 


> These products are just a portion of the complete 
selection of waterworks equipment, supplies and e 
specialties offered by Mueller Co. and designed and 
manufactured to their characteristically high standards. 


MUELLER CO. 
fo: 
Dependable Since 1857 


MAIN OFFICE & FACTORY OECATUR, ILLINOIS 


my 


| 
FOR THE FINEST IN WATERWORKS EQUIPMENT 
“C-1" Drifting Machine 
| Corporation Stops | Curb Stops Service Clamps 
| 


assures long life for pipe. This Barrett 
service representative is checking a 


freshly applied coating of coal-tar 


enamel lining. It measures only 3/32 
of an inch—yet without it steel pipe 
would be a soft touch for corrosion, 
tuberculation and a score of other 
hazards which drastically reduce the 
length of service of pipe lines. 
That’s why it pays to specify Barrett 
for pipe-line protection. You get the 
best protective coatings possible, plus 


4 
_ the experienced services of Barrett’s 


Technicai Service Group. From blue- 
print to back-fill these 
highly trained men are 
paid by Barrett to as- 
sist you! 
*Reg. U. S. Pat. Of. 


THOROUGH “CHECK-UP” BY A SPECIALIST... 


Listed here are 10 definite advan- 
tages of Barrett Waterworks Enamel, 
which meets A.W.W.A. standards. 

e Rigid quality control 


e Prevents tuberculation and incrusta- 
tion of interior pipe surfaces 
Effectively protects external pipe sur- 
faces against corrosion 
High dielectric properties 
Impermeable to moisture, non-absorp- 
tive, non-porous 
High ductility and flexibility, high re- 
sistance to soil stresses 
Unusual tenacity 


Effective under all kinds of climatic 
conditions and topography 


e Quick service 
e Wide availability 


BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 
In Canada: 


The Barrett Company, Ltd., 
5551 St. Hubert St., Montreal, Que. 
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CARBALL UNIT... 


SPECIFICALLY DESIGNED FOR THE CLEAN, 
EFFICIENT CARBONIZATION OF LIQUIDS 


92% TOTAL CHEMICAL EFFICIENCY 


J | 


@ A CO2 producer that COMPLETELY burns GAS or OIL. 

@ Produces the highest percentage of CO2 gas with no CO or condensible carbon. 
@ Completely eliminates oil scum...no taste imparted to potable waters. 

@ No scrubbers or filters required. 


@ Compressor handles clean, cold air only. The fuel is burned under sufficient pressure 
to cause deep diffusion directly from the producer. 


@ Diffuses CO2 gas by efficient impingement diffuser, insuring 92% absorption and 
eliminating diffuser corrosion. 


@ A factory-tested, package unit with air compressor, fuel pumps and appurtenances. 
@ 50% more chemical efficiency than any other method in current practice. 


To Reduce Costs and Modernize Your Plant: 
WRITE FOR BULLETIN 7W64 


WALKER PROCESS EQUIPMENT INC. 


PROGUTIP FACTORY ENGINEERING OFFICES LABORATORY 
PROCESS EQUIPMENT AURORA @ ILLINOIS 


j 
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A RATCHET AND OPEN END 
@ WRENCH, THREE RUBBER 
@ Gaskets, THREE CAST IRON 


FOLLOWER RINGS AND A HAND FULL OF 


BOLTS AND NUTS TO INS TALL 


Gone are the days of—large costly excavations—melting furnaces 
pouring pots—pouring and caulking lead joints— when the New All Mechan 
ical Joint Smith Cut In Valve and Sleeve is used 

The Cut In Valve can be installed rapidly, in fair or stormy weather on Cast 
Iron A.W W.A. ond Federal specification water mains, by unskilled labor, 
using only two wrenches. 

Moulded rubber goskets fit into machined “Stuffing Box” type joints, guar- 
anteeing o permanent leak-proof seal 

Smith Cut In Valves are manufactured in compliance with the AWWA 
Gate Valve specification, and all parts are interchangeable with like ports — 
of Smith A.W W A. Gate Valves 

Write for Bulletin No MJ2 


THE A.P. SMITH MFG. CO. 


EAST ORANGE. NEW JERSEY 
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Triangle 
Brand 


HELPS SOLVE YOUR WATER PROBLEMS 


Triangle Brand Copper Sul- 
phate economically controls 
microscopic organisms in wa- 
ter supply systems. These or- 
ganisms can be eliminated by 
treatment of copper sulphate 
to the surface. Triangle Brand 
Copper Sulphate is made in 
large and small crystals for 
the water treatment field. 


Roots and fungus growths 

in sewage systems are con- 

trolled with copper sulphate 

when added to sewage water 

without affecting surface trees. 


Booklets covering the sub- 
ject of control of microscopic 
organisms and root and 
fungus control will be sent 
upon request. 


“/] 


PHELPS DODGE 
REFINING CORPORATION 


40 Wall Street, New York 5, N. Y. 
230 N. Michigan Ave., Chicago 1, Ill. 
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IN CANADA, 
Micra Plastics Limited 


MAIN PLANT AND 
GENERAL OFFICES, 
Cleveland, Ohio 


RESEARCH AND 
DEVELOPMENT 
LABORATORIES, 
Mantua, Ohio 


Upper Sandusky, Ohio 


PLASTIC PIPE 


. installation economy . . . and out- Nerth Carolina _ 
standing quality have necessitated CAR- ' 
LON’S continuous establishment of 
new plants. 


Flexibility ... long life .. . lightweight Asheville, 


Klamath Falls, Oregon 
At these strategic points of manufacture, 7 ( 
CARLON meets the requirements of de- ; : 
mand. CARLON supplies the plastic pipe 4 
needed by water works systems, home- 
owners, farmers, and ranchers. Piping for 
water, sewage, oil and gas keeps CARLON 
active in creating higher standards of 
quality and efficiency. 

CARLON keeps pace with demand for a 
purpose ... to maintain its uncontested 
leadership as the world’s largest producer 
of plastic pipe. 1362-CP 


*, Denver, Colorado 


* Corsicana, Texas 


Write Today for 
Free Literature 


c CARLON PRODUCTS 


CORPORATION 
Canada: Micro Plastics, Ltd., Acton, Ont. Pioneers in Plastic Pipe 
Export: H. E. Botzow, New York City : 
10300 MEECH AVENUE « CLEVELAND 5, OHIO 
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Buy the Pipe with the Sbupe! - 


IN W&T CHLORINATORS, TOO! 


i When you look at a single W&T Chi 
inator you can’t see the basic research, the 
complete line of equipment, and the service 

; that are behind it. 

q 


For instance, the engineer, the plant 
operator and the taxpayer all benefit from 
W&T’s complete line of equipment. In the 
selection of equipment for a water supply — 
large or small — the engineer can always find 
a W&T Chlorinator to fit all requirements. 
The plant operator knows that this complete 
line can provide a W&T Chlorinator designed 

= to help him provide safe water with his par- 
ticular plant layout. The taxpayer is assured 
that money spent for W&T Equipment fitted 
to the present as well as the future needs of 
his community will provide long range 
economy. 


These advantages of W&T’s wide selec- 
tion of equipment are probably one reason so 
many people use W&T Chlorinators. 


WALLACE & THERNAN 


CHLOBINE AND CHEMICAL CONTROL EQUIP mENT 
MEWARE 1, MEW JERSEY REPRESENTED tm CITIOS 
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Management of Missouri Basin Projects 
By Dale L. Matftitt 


A paper presented on May 13, 195 


3, at the Annual Conference, Grand 


Rapids, Mich., by Dale L. Maffitt, Gen. Mgr., Des Moines Water 


Works, Des Moines, Iowa. 


NE of the major internal problems 

facing the nation today is the 
need to determine the best long-range 
plan for the management of its great 
river basins. Literally hundreds of 
pamphlets, papers, brochures, and 
hooks have been written on this subject. 
Publicity through newspaper and mag- 
azine articles, particularly after the ma- 
jor flood in 1951, brought the matter 
hefore the public more forcibly than 
ever in the past. 

Proponents of an all-powerful cen- 
tral government have used the geo- 
graphical immensity of the basins as a 
reason to further their cause ; they have 
been opposed energetically by those 
who defend the rights of the sovereign 
states. Powerful departments of the 
federal government have vied for basin 
control to such an extent that Congress 
itself has, on occzsion, been required to 
act practically as an arbitrator. Bil- 
lions of tax funds have been spent. 


679 


Through it all, the American public 
has been a somewhat confused witness. 
This problem cannot be solved by this 
or the next generation. No two basins 
are alike, and the technical details in- 
volve complexities that tax the under- 
standing of the finest experts. 

As the population grows, however, 
it becomes increasingly apparent that 
upon this generation rests the respon- 
sibility of determining broad policy for 
the conservation of the assets of these 
great basins and for their development 
in the interest of every American. 

Some have talked of a Missouri Val- 
ley authority patterned after the Ten- 
nessee Valley Authority. The Hoover 
Commission included its recommenda- 
tions on basin development in a report 
to the President in 1949. In 1950 the 
President’s Water Resources Policy 
Commission made a detailed study and 
a three-volume report on national water 
policy. In 1951 the Engineers Joint 


1 
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DALE L. MAFFITT 


Council made a task group study of 
water resources development and pub- 
lished a set of principles for a sound 
national water policy (1). In 1952 the 
Missouri Basin Inter-Agency Commit- 
tee and the Missouri River States Com- 
mittee published a brochure (2) de- 
scribing the program being carried for- 
ward by the various agencies active in 
the basin. Also in 1952 the Missouri 
River States Committee asked the 
Council of State Governments, Chi- 
cago, to prepare a compact that might 
serve as a basis for management of the 
completed projects. 

All of these documents outlined rec- 
ommendations for managing the pro- 
jects, but they were not in agreement, 
for easily understandable reasons. The 
water and land resources development 
program in the Missouri River, Basin 
it the largest undertaking of its kind 
in history. Federal agencies and the 
states in the area have joined to im- 
prove the watershed lands of the na- 
tion’s longest river, to provide multiple 
direct benefits to the people in this 
agricultural center of the country and 
hoped-for indirect benefits to the rest 
of the United States. 

The program, as presently envi- 
sioned, involves construction of multi- 
purpose reservoirs, irrigation of mil- 
lions of acres of land, navigation 
improvements, hydroelectric plants, 
control of floods, and other related ac- 
tivities. The costs of the scheme as 
now conceived are estimated at more 
than 11.2 billion dollars. It is under- 
standable that estimates have increased 
each year as construction costs have 
continued to rise, even though the pro- 
gram may be proceeding, in general, 
according to the original plan. 

The largest project completed to date 
is the Fort Peck Dam in northeastern 


In the first 11 years of 


4, 

7 
operation, its sponsors estimate that it 
has averted $51,000,000 in flood dam- 
age. Although transmission facilities 
are not complete, electric power gen- 
erated since 1943 is reported to have 
grossed $5,000,000 up to June 30, 1950. 
The hydroelectric installation will have 
a maximum capacity of 185,000 kw at 
times of ample water. Fish and wild- 
life resources at the reservoir have in- 
creased in importance. 
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Overlapping Interests 


In 1884 the federal government 
established the Missouri River Com- 
mission for the improvement of naviga- 
tion, and in 1902 this work was as- 
signed to the U.S. Army Corps of 
Engineers. Activity in the nineteenth 
and early twentieth centuries was con- 
fined to scattered regulation work, re- 
moval of snags, and the building of navi- 
gation structures on certain streams. 

Irrigation practices on the western 
tributaries date back to 1860. Early 
projects consisted merely of small 
ditches leading from streams to easily 
accessible tracts of land. As projects 
became larger and extended farther 
from the source of supply, cooperative 
organizations were formed. In 1903 
the U.S. Bureau of Reclamation re- 
ceived authorization for the first federal 
irrigation projects in this region. 

The Corps of Engineers was made 
responsible for river and harbor work 
in the United States in 1824, but it was 
not until 1929 that the agency made 
comprehensive studies of the Missouri 
River watershed. These studies formed 
a basis for later, more detailed, investi- 
gation and planning. The Corps of 
Engineers had no authority to con- 
sttuct flood control works in the basin 
prior to the passage of the Flood Con- 
trol Act of 1936, 
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From the late 1930’s to 1944 the 
Bureau of Reclamation also developed 
a coordinated plan for full use of the 
Missouri waters, to provide irrigation 
in the semiarid states of the upper basin 
and flood control and navigation in the 
lower basin, as well as power and other 
benefits. 

It was becoming apparent that there 
was an overlapping of interests among 
the various agencies. The need for a 
coordinating body was evident, and the 
Missouri River States Committee was 
conceived in the early 1940’s. Resolu- 
tions later adopted by this committee 
paved the way for merging the Mis- 
sourt Basin development plans of the 
Corps of Engineers and the Bureau 
of Reclamation into the comprehensive 
“Pick-Sloan Plan” authorized by Con- 
gress in the Flood Control Act of 1944. 
This bill recognized the rights of the 
states in determining the development 
of watersheds within their borders, as 
well as their rights in water utilization 
and control. The committee, made up 
of ten state governors and their ap- 
pointed representatives, has continued 
its active interest in the project. 


In authorizing the Flood Control Act 
of 1944, Congress assumed that the fed- 
eral agencies designated to carry out 
the plan would voluntarily work to- 
gether. To further this end, the Mis- 
souri Basin Inter-Agency Committee 
was established in April 1945. The 
interagency committee is not set up by 
law and exercises no administrative 
controls. It relies for its effectiveness 
on the determination of its member 
agencies, both federal and state, to 
work toward a common goal. Since 
January 1952 the governors of all ten 
basin states have been official members 
of the committee. Federal members 


Interagency Committee 


MISSOURI BASIN 


681 


MANAGEMENT 


represent the Dept. of Interior, Corps 
of Engineers, Dept. of Agriculture, 
Federal Power Commission, Dept. of 
Commerce (added in 1947) and Public 
Health Service (added in 1951). The 
committee held its first meeting July 
19, 1945, in Omaha, Neb. It now 
meets almost every month with the site 
rotating among the basin states. 

An effective procedure used to guide 
the timing of related work in the basin 
area has been the compilation of a series 
of reports, known as the “Six-Year 
Program,” prepared by a subcommittee 
of the interagency committee. These 
reports, listing individual projects, ex- 
penditures to date, expenditures re- 
quired over a succeeding 6-year period, 
and the total funds needed to complete 
the work, have, for the first time, crys- 
tallized an awareness of the interrelated 
problems involved. Publication of the 
reports has entailed projections of esti- 
mates into an uncertain future. Rates 
of progress may be changed by na- 
tional defense requirements. This un- 
certainty does not invalidate the ulti- 
mate objectives of the program but 
makes constant rescheduling necessary. 

Although without legal status, the 
interagency committee and the Mis- 
souri River States Committee have 
made a studied effort to keep the pub- 
lic informed of the many details of the 
program, the progress being made, and 
the problems of coordination continu- 
ally arising. 


Studies on Coordination 


The first steps and the final authority 
for coordination of the basin program 
rest with Congress and the state legis- 
latures. Administrative coordination 
can proceed only within the limits of 
authority established by law and the 
appropriations that permit each phase 
to be indugurated in proper sequence. 


The various commissions and com- 
mittees that have studied this problem 
seem fairly united in the opinion that 
a valley authority, as advocated by 
former President Truman and modeled 
after the Valley Authority, 
is not the solution. It should be noted 
that almost all of the proposals sug- 
gested call for a “commission” as the 
managing body. The important point 


Tennessee 


to keep in mind is the method by which 
a commission would be activated. 


First, the Hoover Commission, in its 
report to Congress in 1949, presented a 
separate report on natural resources 
(3) and recommended the “Establish- 
ment of a consolidated Water Depart- 
ment Service, to administer the present 
functions of the Bureau of Reclamation, 
the river development functions of the 
Corps of Engineers, the power-market- 
ing functions of the Bonneville and 
Southwestern Power Administrations 
and of the Division of Power in the 
Department of the Interior, certain 
river development functions now ad- 
ministered by the Federal Power Com- 
mission, and certain functions of the 
Department of State relating to inter- 
national boundary streams,” The re- 
port recommended the retention of the 
Tennessee Valley Authority in its pres- 
ent form, but the establishment of addi- 
tional valley authorities was opposed. 


Hoover Commission 


Resources Policy Commission 

In December 1950 the President’s 
Water Resources Policy Commission 
made an extensive report (4), in which 
it stated that, lacking such an agency as 
was recommended by the Hoover Com- 
mission, “Congress should set up a 
separate river commission for 
each of the major basins. These com- 
set up on a representative 


basin 


missions, 
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basis, should he authorized to coordi- 
nate the surveys, construction activities, 
and operations of the federal agencies 
in the several basins, under the guid- 
ance of independent chairmen  ap- 
pointed by the President and with the 
participation of state agencies in the 
planning process. . . . Congress should 
designate the federal departments and 
independent agencies to participate in 
the river basin commissions. 

Engineers Joint Council task groups, 
composed of men with long experience 
in water resources development, re- 
viewed this commission report and 
found it, in general, incompatible with 
their own recommendations. The coun- 
cil’s critique (5) of the report recorded 
“distinct disagreement with a series of 
proposals for implementation which ap- 
pear to violate completely the sound 
principles acclaimed.” Despite some 
references to local and state participa- 
tion, the emphasis of the commission 
report seemed to be on federal direction 
and control. The separate basin com- 
missions proposed would have the char- 
acter of authorities, entirely independ- 
ent of local and state governments. In 
another publication (7), the Engineers 
Joint Council recommended coopera- 
tive methods under the present form 
of representative government. 

Survey Commission 

Following the major flood 1951, 
the President, by an executive order of 
Jan. 3, 1952, established the Missouri 
Basin Survey Commission to “study 
the land and water resources of the 
Missouri River basin and such other 
related matters” as the commission 
might deem appropriate; and to “pre- 
pare recommendations with respect to 
an integrated and comprehensive pro- 
gram of development, use, and protec- 
tion of said resources.” 
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rhe survey commission reported to 
President Truman Jan. 12, 1953, and 
its report (6) was released for publi- 
cation Feb. 20, 1953. The eleven mem- 
bers were unanimous in agreeing upon 
the need for a central organization to 
direct and coordinate the development 
of land and water resources in the 
basin. Approved by an eight to three 
vote was “the creation of a Missouri 
Basin Commission composed of five 
members appointed by the President 
with the consent of the Senate,” with 
recommendations for membership to 
be submitted by governors, legisla- 
tures, public and private organizations, 
and individual citizens of the basin 
area; the principal offices of the com- 
mission were to be located within the 
basin. In order that the states might 
have a voice in the establishment of 
the commission, any state could de- 
cline, by legislative action, to consent 
to the operation of the commission 
therein. The survey commission speci- 
fied that the proposed commission 
would not be a Missouri Valley au- 
thority and would not replace exist- 
ing agencies, nor would it assume full 
and complete authority over every 
phase of federal activity in the basin. 

The three members dissenting from 
the view that the Missouri Basin Com- 
mission should be a federal instrumen- 
tality favored “an organization created 
by an interstate compact to which the 
United States and the Missouri Basin 
States, or such of them as ratified the 
compact, would be parties.” 

Early in 1953 an unofficial commit- 
tee of members of the American So- 
ciety of Civil Engineers, undertook to 
inform the members of Congress of 
the work that had been done by the En- 
gineers Joint Council, with a view to 
placing before Congress the council’s 
national water policy recommendations. 
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These recommendations, it will be re- 
called, are materially at variance with 
former President Truman’s Water Re- 
sources Policy Commission report, 
which may or may not now be officially 
recommended to Congress. President 


Eisenhower has made no commitments 
on the proposed federal commission. > 


Missouri Basin Compact 


The Missouri Basin Inter-Agency 
Committee and the Missouri River 
States Committee, which are presently 
the coordinating agencies in the basin, 
recognized as early as 1949 that the 
facilities of the basin projects were 
rapidly entering the operational stage 
and that it would be desirable to have 
an overall body to direct the operation 
of the completed projects. The mem- 
bers of both committees were agreed 
that the public should be made to real- 
ize the problems involved in the vari- 
ous proposals for Missouri basin de- 
velopment and management. It was 
felt that citizens in the basin area would 
not favor a Missouri Valley authority 
if they were fully informed of the dan- 
gers involved, but would prefer a plan 
of operation that would preserve demo- 
cratic control in the hands of the people 
most vitally concerned. 

With the aid of the Council of State 
Governments, a Missouri 
River Basin compact was prepared, a 
revised draft being published in Janu- 
ary 1953 “at the request of Governor 
Sigurd Anderson of South Dakota, 
Chairman of the Missouri River States 
Committee, in order that further study 
and consideration may be given to use 
of the compact approach in the Basin’s 
development” (7). 

A prefatory statement explains the 
purposes of the compact: 


pre ype 


It appears that effective development 
of the Basin’s water and land resources 


~ 


requires a new type of regional organi- 
zation, one which is tailored to fit the 
Basin’s special needs. Such a regional 
organization for the Missouri Basin, it 
is believed, should: [1] assure a high 
degree of Basin-wide coordination; [2] 
provide for effective participation both 
by the states of the region and by the 
national government in the formulation 
of basic, broad policy; and [3] utilize 
established governmental agencies in the 
construction of facilities and in the opera- 
tion of programs. 

The suggested Missouri Basin Com- 
pact is an interstate compact among the 
signatory states, and between the states 
and the national government... . 
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The compact would create a joint 
agency of the participating govern- 
ments, the “Missouri Basin Commis-_ 
sion.” The “commission” is not in-— 


tended to displace existing agencies, © 


nor is it an “authority.” Basically, the 
commission’s powers would be recom- 
mendatory only, “but the official char- 
acter of the body as an organic agency 
of the Basin’s states and of the national 
government will endow its recommen- 
dations with considerable weight.” The 


Missouri River States Committee feels © 


that the compact offers a solution that 
is definitely worth considering. 

It should be emphasized that the 
problem of managing the Missouri 
River projects is one of great impor- 
tance to the inhabitants and industries 
in the basin, as well as to the country 
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as a whole. The policy of management 
evolved for this area may establish a 
pattern for the operation of other river 
developments throughout the United 
States. Whatever method is adopted, 
however, the principles of democratic, 
representative government must, by all 
means, be maintained. 
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Flood Protection in Basin 


By N. T. Veatch, Louis R. Howson, and Abel Wolman 


A paper presented on May 13, 1953, at the Annual Conference, Grand 
Rapids, Mich., by N. T. Veatch, Black & Veatch, Kansas City, Mo.; 
Louis R. Howson, Partner, Alvord, Burdick & Howson, Chicago; and 
Abel Wolman, Prof. of San. Eng., Johns Hopkins Univ., Baltimore, 


Mad. 


N Sept. 20, 1952, the Kansas In- 
O dustrial Development Commis- 
sion engaged the services of a board of 
engineers, consisting of the authors, 
to review and analyze plans for the re- 
cuction of flood discharges in the Kan- 
sas River Basin, as promulgated by the 
U.S. Army Corps of Engineers, the 
U.S. Bureau of Reclamation, and the 
U.S. Dept. of Agriculture; the board 
was also authorized to prepare and sub- 
mit flood protection plans for engineer- 
ing and economic consideration. 

In compliance with an agreement 
made at the time the contract was 
signed, the board, on Feb. 16, 1953, 
presented to the Kansas Industrial De- 
velopment Commission a preliminary 
report setting forth tentative conclu- 
sions concerning the various plans for 
flood control in this basin, and propos- 
ing an alternative plan for protecting 
the urban areas from flood damage. 
The board’s final report was submitted 
to the commission in June 1953. 

The board reviewed the combined 
plans of the Corps of Engineers and 
the Bureau of Reclamation, transmitted 
to Congress on June 21, 1950, and 
sometimes referred to as the “Pick- 
Sloan Plan”; the enlarged reservoir 
program proposed by the Corps of En- 
gineers subsequent to the 1951 Kansas 
flood and now called the “basic reser- 


voir program’; and the “watershed 
treatment program” of the Dept. of 
Agriculture. In order to analyze and 
evaluate the effects of these various 
plans it was necessary for the board to 
obtain engineering data from the sev- 
eral government agencies involved, In 
the main, the board received excellent 
cooperation from these agencies. 

The Pick-Sloan Plan as proposed 
prior to the 1951 flood included a total 
of eighteen reservoirs, five of which 
were then completed, and sixteen local- 
protection levee projects. The total 
estimated cost of this program was ap- 
proximately $400,000,000. 

The current reservoir program, 
greatly enlarged since the flood, com- 
prises a total of 34 reservoirs and 
provides increased flood storage ca- 
pacities in several of those included 
in the Pick-Sloan Plan. The cost of 
this enlarged program is estimated at 
$700,000,000. A further expansion of 
the reservoir program is indicated, with 
84 additional reservoirs being studied. 
Although estimates of the cost of these 
additional units have not been made 
available to the board, it is believed that 
the total cost of the overall program 
will be at least $1,000,000,000. 

The watershed treatment program of 
the Dept. of Agriculture is now before 
Congress. This plan, which, as far as 
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the Kansas River Basin is concerned, 
applies to the Big Blue Basin only, in- 
cludes conservation and improvement 
measures for crop and grass lands, 
farm wood lots and shelter belts, meas- 
ures for stabilizing small watercourses, 
upstream floodwater-retarding struc- 
tures, diversion dams and_ ditches, 
floodways, technical and educational as- 
sistance, and research and soil surveys. 
The estimated cost of this program, 
which is said to be set up for comple- 
tion in a period of 20 years, is $93,894,- 
000. The number of upstream flood- 
water-retarding structures included is 


912. 


Appraisal of Programs 

In assessing the effects of the several 
plans on the reduction of maximum 
flood discharges and stages in the val- 
ley below Manhattan, Kan., considera- 
tion may be given to a public statement 
made by the then chief of engineers 


in Kansas City, Mo., in July 1951: 


. if we had had Milford and Tuttle 
Creek reservoirs, we could have passed 
this flood by Manhattan and Topeka. 
If we had had Milford, Tuttle Creek, 
and Perry, we could have passed it by 
Lawrence, and with these three, plus 
the existing levee system at Greater 
Kansas City, the disaster here would 
have been averted” (7). 

Contrary to this statement, the dis- 
trict engineer at Kansas City, in a pres- 
entation before the Missouri Basin In- 
ter-Agency Committee at Topeka, Kan., 
on Dec. 14, 1951, said that, if the 
authorized and recommended works 
(the Pick-Sloan Plan) had been in 
place during the 1951 flood, the rec- 
ommended works at Manhattan would 
have been overtopped by 2-3 ft, those at 
Topeka by 1 ft, and those at Lawrence 
by 3 ft, and river stages would have 
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reached the top of the existing and rec- 
ommended works along the Kansas 
River in Kansas City. In fact, the lo- 
cal protection works along the Kansas 
River at Kansas City, which were de- 
signed to handle a flow of 260,000 cfs, 
the maximum flow of the 1903 flood, 
were topped at a flow of 262,000 cfs. 

Data supplied to the board by the 
district engineer at Kansas City indi- 
cate that the maximum discharges dur- 
ing the 1951 flood, as reduced by the 
operation of the eighteen-reservoir pro- 
gram, would have resulted in stage re- 
ductions below 1951 crests of 2.2 ft at 
Wamego, 2.4 ft at Topeka, and 4.6 ft 
at Bonner Springs. Even with these 
reductions, the valley would have been 
inundated to depths of 9.4, 12.9, and 
13.0 ft, respectively, at these points. 
These depths are approximately 1 ft 
less than the corresponding 1903 flood 
depths at these points. 

Similar data indicate that the maxi- 
mum discharges during the 1951 flood, 
as reduced by the operation of the 34- 
reservoir program, would have resulted 
in stage reductions below 1951 crests 
of 4.4 it at Wamego, 4.9 ft at Topeka, 
and 10.4 ft at Bonner Springs. With 
these reductions, the valley would still 
have been inundated to depths of 7.2, 
10.4, and 7.2 it, respectively, at these 
points. Compared with 1903, these 
depths are 3.1 ft less at Wamego and 
1.3 ft less at Topeka. 

From a study of these data, which 
represent theoretically perfect opera- 
tion, the board has concluded that 
neither of the reservoir plans proposed 
can be operated to prevent the inunda- 
tion of a large part of the valley area 
during great floods such as those of 
1903 and 1951. 

Appraisal of the program of the 
Dept. of Agriculture in the field of 
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watershed management and treatment 
is difficult, because the detailed plan 
presented to Congress covers the Big 
Blue River Basin only, which com- 
prises approximately one-sixth of the 
total area of the Kansas River Basin. 
Although the board strongly endorses 
the principle of soil conservation and 
believes that the economic losses due to 
soil erosion in parts of the Kansas 
River Basin may be much greater than 
those caused by floods, it considers 
that watershed treatment programs will 
have only minor effects on maximum 
discharges in the main streams dur- 
ing disastrous floods. Apparently this 
view is shared by the principal officers 
of the department. 

It must be recognized that a long pe- 
riod will be required for the completion 
of a vast reservoir program in the Kan- 
sas Basin, which, as now envisioned, 
may include as many as 118 units. 
Prior to the 1951 flood the present 
Missouri River division engineer stated 
publicly that the completion of the eigh- 
teen-reservoir plan would require ap- 
proximately 25 years. On that basis, 
the completion of the overall program 
could easily take as long as 50 years, 
or even longer. The program of the 
Dept. of Agriculture for the Big Blue 
River Basin only is set up for comple- 
tion in a period of 20 years. The valley 
of the Kansas River has been subjected 
to two devastating floods in approxi- 
mately 50 years. If adequate flood pro- 
tection in this valley is to depend on 
either the reservoir plan or the water- 
shed treatment plan, the region can 
expect to be subjected to such a flood 
again before either plan can be carried 
out. Although a repetition of the 1951 
flood may perhaps be unlikely for hun- 
dreds of years, there can be no assur- 
ance that it will not occur at any time. 
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Estimates of damage resulting from 
the 1951 flood, made by the Corps of 
Engineers (2, 3), total approximately 
$725,000,000 for the Kansas River 
Basin. Of this amount, the damage in 
urban areas was approximately $552,- 
000,000, or 76 per cent of the total ; and 
that in rural areas came to $173,000,- 
000, or 24 per cent of the total. The 
total flood damage in the Kansas City 
metropolitan area alone was $478,052,- 
800. Over the 50-year period from 
1903 through 1952 the estimated aver- 
age annual flood damage (including 
1951) in the urban areas was $12,500,- 
000, while that in the rural areas was 
approximately $6,000,000. Thus, the 
average annual urban damage was 
more than twice the average annual 
rural damage. 

Kansas State College, Manhattan, 
Kan., made a soil survey of the entire 
flood plain area north of the Kansas 
River from St. George to Mud Creek 
(east of Lawrence), to determine the 
extent of soil damage resulting from 
the 1951 inundation. The field work 
for this survey was completed in De- 
cember 1952, and analysis of the find- 
ings is now in progress. Results to 
date indicate that 72.6 per cent of the 
acreage flooded was actually improved 
in fertility, 13.6 per cent was neither 
improved nor damaged, 6.8 per cent 
was slightly damaged, and only 7 per 
cent was materially damaged. Mani- 
festly, great losses to crops, farm build- 
ings, and machinery do occur in the 
major floods, but actual damage to the 
land itself is apparently not as exten- 
sive as may have been supposed. In- 
undation from minor floods has given 
the valley land its high productive ca- 
pacity and high values. 


Flood Damage 
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Because a large proportion of the 


economic losses resulting from major 
floods in the Kansas River Basin oc- 
curs in the urban areas, the board has 
concluded that any acceptable program 
for the reduction of such losses must be 
focused primarily upon these areas and 
that the protection of agricultural lands 
can be recommended only where it is 
economically justified by the benefits to 
be secured. 


Board Program 


The board considers that, although 
the proposed reservoir plan for flood 
protection might be operated to prevent 
the inundation of farm lands in the 
valley during the frequent minor floods, 
the expenditure involved cannot be 
justified, particularly as the benefits 
from these minor floods exceed the 
damage. The proposed system of reser- 
voirs will not prevent the inundation of 
vast areas of the valley during flood 
periods following storms like those of 
1903 and 1951, and it is such floods 
that cause great losses in buildings, 
machinery, livestock, and even human 
lives. Also, there is no precedent for 
the successful functioning of such a far- 
flung system of flood control reservoirs. 
The multireservoir system of flood pro- 
tection has proved successful in rela- 
tively small drainage basins where the 
reservoirs are located close to the prop- 
erty to be protected and where ade- 
quate channels or flowways are pro- 
vided below them. One such instance 
is the Miami Conservancy Dist. in 
Ohio, where the total basin area above 
Dayton is only 2,600 sq miles. Of the 
four reservoirs or retarding basins 
above that city, the most remote is less 
than 35 miles away. 

For any such widely scattered system 
of reservoirs in a large drainage basin 
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of 60,000 sq miles to be successful in 
controlling stream flow in the main 
stem at all times, the reservoirs must 
be so situated that there will be essen- 
tially adequate storage capacity down- 
stream from any major storm center, 
regardless of its location; the entire 
flood storage capacity must be available 
at the beginning of each flood runoff 
period ; and the rates of release of water 
from these reservoirs must be so con- 
trolled that the combined releases will 
not create flood conditions in the chan- 
nels downstream. It is believed hu- 
manly impossible to operate a far-flung 
system of dams, during a major flood 
in the Kansas River Basin, in such a 
manner as even to approach the results 
that may be theoretically attainable. 
There was difficulty, for example, even 
in forecasting flood stages accurately 
at Kansas City during the 1951 flood. 

For all of these reasons, the board 
has developed an alternative program 
that would guarantee protection to the 
urban areas against the maximum flow 
of the 1951 flood period; that would 
require the taking of land only in those 
areas which are to be protected; that 
would operate under all conditions of 
flood runoff, regardless of the location, 
configuration, intensity, or duration of 
any flood-producing storm within the 
basin equal to the 1951 storm; and that 
can be constructed within a reasonable 
time and at a cost substantially less 
than the probable cost of the reservoir 
program. 

The only type of protective works 
that meets these criteria consists of en- 
larged channels or flowways and levees 
in the urban areas designed to carry 
the peak flow of the 1951 flood. There- 
fore, the board has devoted its activities 
to developing such a program. The 
recommended plan includes: the en- 
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larging of the present river channel 
through Kansas City, Topeka, and 
Manhattan; the construction of a cut- 
off channel and levee system at Salina; 
and the building of local levee sys- 
tems to enclose low areas at Lawrence, 
Perry, Silver Lake, Rossville, St. 
Marys, Belvue, Ogden, Junction City, 
Chapman, Abilene, Enterprise, Solo- 
mon, Lindsborg, Marquette, Clay Cen- 
ter, Concordia, Frankfort, Waterville, 
Blue Rapids, Marysville, and approxi- 
mately 20 smaller towns in the flood 
plains of the Kansas River and _ its 
principal tributaries. 

At Kansas City, it is proposed to 
provide flowway capacity sufficient to 
carry the maximum flow of the 1951 
flood (512,000 cfs), with a freeboard 
of 3 ft above the hydraulic gradient, 
by setting back the levees, principally 
along the left bank, to secure a nomi- 
nal channel width of 1,500 ft, with 
transition sections increasing to 2,000 
ft at upstream and downstream ends. 
Excavation within the new levee lines 
would vary from el 735 to el 746.5, 
with no excavation planned in the low- 
water channel. The plan includes the 
lengthening and raising of railroad and 
other bridges where required; the re- 
construction of railroad tracks and sig- 
nal equipment displaced by the channel- 
widening project ; the revision of utility 
facilities, including electricity, gas, wa- 
ter, communications, street railway, 
sewers, and storm drains; and the ac- 
quisition of real estate and structures 
within the new levee lines. The de- 
sign criteria for the recommended 
channel or flowway are based on the 
1951 flood, instead of on the 1903 flood 
as in the existing levee system. 

Details of the proposed flowways 
through Topeka and Manhattan follow, 
in general, the plan of design for the 
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Kansas City flowway, as do the local 
protective works planned for the sev- 
eral urban centers on the main stem 
and its principal tributaries. In the 


board’s opinion, $200,000,000 is a real- 
istic estimate of the cost of the proposed 
flowway program. 


Advantages and Objections 

There are at least five obvious ad- 
vantages to this program: 

1. With the planned flowways and 
local protection projects completed, 
flood flows somewhat greater than those 
of July 1951 and, of course, all lesser 
flows would pass safely through the 
valley without damage to the urban 
areas. 

2. The operation of the planned 
flowway system would not be depend- 
ent upon human ability to foresee the 
location, intensity, configuration, and 
duration of flood-producing storms 
throughout a watershed of 60,000 
sq miles. 

3. Real property required for the 
sites of flowways, flood walls, and 
levees would be located in the benefited 
areas rather than in remote agricultural 
areas that would receive no benefits. 
It is believed that an adequate reservoir 
program would necessitate the acquisi- 
tion of approximately 450,000 acres of 
land in the Kansas Basin and the dis- 
placement of 1,500 families. The area 
of farm land in the Basin inundated 
in the 1951 flood was approximately 
1,000,000 acres. 

4. The recommended program could 
be completed and protection from inun- 
dation made available to the urban cen- 
ters throughout the flood plain within 
a reasonable period. 

5. The cost of the recommended pro- 
gram would be no more than 25 per 
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cent of the probable ultimate expendi- 
ture required for the completion of the 
combined reservoir and local protection 
programs as now envisioned. This 
saving would amount to $650,000,000 
or more. 

A number of objections have been 
advanced in opposition to the proposed 
Howway program: 

1. The velocities of flow through the 
proposed flowway in Kansas City might 
be excessive during the period of maxi- 
mum discharge and cause great damage 
to structures, such as bridge piers, in 
the channel, as well as to the levees and 
walls enclosing the flowway. In answer 
to the objection, it may be stated that 
measurements taken by the U.S. Geo- 
logical Survey on July 14, 1951, at the 
James Street Bridge in Kansas City 
showed an average velocity of 14.62 fps 
in the channel section, and a top veloc- 
ity of 17.8 fps near one of the piers. 
At the time of these measurements, the 
river was within § ft of the crest stage, 
the computed discharge of the river was 
503,000 cfs and the computed discharge 
through the bridge opening was 421,- 
000 cis. No reports that piers support- 
ing this bridge were damaged by high 
velocities of flow have come to the 
board’s attention, In the proposed 
flowway, the mean velocity at this 
bridge, when the discharge through the 
bridge opening reaches 512,000 cfs, will 
be 8.76 fps, compared to the actual 
mean velocity of 14.62 fps at this sec- 
tion in the July 1951 flood. Further 
upstream—say, at the Kansas City 
Terminal Bridge—the mean velocity in 
the proposed flowway, when the dis- 
charge rate is 512,000 cfs, will be 
10.1 fps. 

2. The force of the current emerging 
from the mouth of the Kansas River 
into the Missouri, when the discharge 
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rate in the former is as high as 500,000 
cfs, might constitute a grave menace to 
the security of the levee at the munict- 
pal airport because of the configuration 
of the channels of the two rivers at 
their confluence. In answer to this ob- 
jection, the widening of the Kansas 
River at its mouth, as proposed in the 
flowway plan, will materially improve 
flow conditions in the Missouri just 
below the confluence; the reduction in 
flow velocities in the Kansas, by reason 
of the enlarged dimensions of the pro- 
posed flowway, will greatly diminish 
the force of the outflow from this 
stream at high stages. 

3. The security of the levees along 
the Missouri in the Kansas City area 
below the mouth of the Kansas might 
be endangered by discharging from the 
latter a flow as great as the crest flow 
during the July 1951 flood. In answer 
to this point, it is, of course, an indis- 
putable fact that the crest flow of the 
Kansas was discharged into the Mis- 
souri during the 1951 flood and that 
none of the land protected by levees 
downstream from the Hannibal Bridge 
(approximately 1 mile below the con- 
fluence) was inundated by the over- 
topping of levees along the Missouri. 
According to statements made in the 
Corps of Engineers report (3), the 
North Kansas City area and the north- 
east industrial district sustained some 
damage due to seepage and trapped 
local drainage behind the levees. The 
maximum stage reached at the Han- 
nibal Bridge in the 1951 flood was 36.2 
it, which indicates that the water eleva- 
tion at the crest was 751.99, Construc 
tion plans show that present levees at 
this point provide more than 6 ft of 
freeboard above the 1951 crest eleva- 
tion, so that there would be no immi- 


nent hazard of overtopping. 
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4. The plan makes no provision for 
the reduction of flood discharges from 
the Kansas into the Missouri, thus ac- 
complishing nothing toward decreasing 
damage in the Missouri River flood 
plain below Kansas City and in the 
Mississippi River flood plain below St. 
Louis, Mo. In answer, it has been as- 
sumed that all urban areas along the 
Missouri River from Kansas City to 
St. Louis would receive protection simi- 
lar to that proposed for cities in Kan- 
sas. In fact, most of these urban areas 
are largely out of the flood plain. So 
far as the rural areas are concerned, 
there seems to be no reason why the 
same economic analysis that has been 
applied to the rural areas in Kansas 
should not apply equally well in Mis- 
souri. According to the Corps of En- 
gineers, even if the so-called basic reser- 
voir plan had been completed prior to 
the 1951 flood, the maximum flow at 
Kansas City would, in theory, have 
been reduced to 225,000 cfs, only 35,- 
000 cis less than the maximum dis- 
charge of the Kansas River in the 1903 
flood. Consequently, the conditions 
along the Missouri would not have dif- 
fered materially from those in 1903. 
As the proposed reservoir system could 
not, it is believed, be operated at theo- 
retical efficiency, it would not signifi- 
cantly increase flood protection along 
the Missouri River from Kansas City 
to St. Louis. It might cause slight dif- 
ferences in flood crests but not enough 
to be of any practical importance. 

5. The construction of a wider chan- 
nel through Kansas City would entail 
a great deal of dredging. In answer 
to this point, it is certainly true that 
the levee slopes and the bottom of the 
flowway outside the low-water channel 
would require periodic maintenance 
work. Growths of vegetation would 
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have to be cut, and stone levee facing 
or riprap would probably need some 
repair following high flood flows, as do 
the present channel and levee slopes. 
Because no deepening or widening of 
the low-water channel is proposed, 
however, dredging requirements there 
would be no greater than in the past. 
It is concluded, therefore, that any in- 
crease in maintenance costs would be 
relatively minor. Moreover, mainte- 
nance costs for an extensive system of 
reservoirs would probably be very much 
greater than those for the proposed 
flowway program. 

6. There might be financial difficul- 
ties. In answer, it may be stated that, 
under the present flood control reser- 
voir program, substantially all of the 
costs of financing are borne by the 
federal government, while the expense 
of levee and flood channel systems is 
borne in part by the federal government 
and in part by local bodies—cities or 
drainage districts. At present local 
funds are normally used for acquisition 
of the land necessary for a project, with 
actual construction paid for by the 
federal government. 

The total cost of the proposed levee 
and flood channel system would be sub- 
stantially less than that of the reservoir 
system, but the costs of acquiring the 
necessary land, particularly in the vi- 
cinity of large cities like Kansas City, 
might well be greater than can be 
financed by the local governing bodies 
under present legal limitations. Under 
these circumstances, it is believed that 
a portion of the land cost should be 
borne by the federal government, but 
it is also believed that local participa- 
tion is sound in principle and should 
continue. 

Both cities and drainage districts 
have authority to enter into agreements 
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with the federal government and to 
purchase the land required for flood 
protection works constructed by the 
latter. It is understood, however, that 
drainage districts, under the present 
law, are confined to comparatively 
small areas, and cities, of course, are 
also limited in area. In order that all 
who benefit directly or indirectly from 
a particular phase of the proposed 
levee and flood channel program may 
share its cost equally, it is suggested 
that consideration be given to the en- 
actment of legislation permitting the 
organization of one or more large con- 
servancy districts embracing a substan- 
tial portion of the valley of the Kansas 
River and adjacent territory dependent 
upon it. 

This aspect of the question is beyond 
the scope of a purely engineering re- 
port. There should be little difficulty 
in financing the proposed levee and 
flood channel system, however, once it 
is adopted in principle and public bodies 
at all levels make a real effort to solve 
the problem. In comparison with the 
reservoir system, the recommended 
plan certainly represents a decided sav- 
ing to the people as a whole and will 
eliminate the taking from productive 
use of great areas now contemplated for 
reservoir sites. 

7. The recommended plan provides 
no protection from inundation for the 
rural areas. In answer to this objec- 
tion, it may be pointed out that the — 
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reservoir program, as now defined, also 
does not provide such protection from 
floods of great magnitude. As previ- 
ously mentioned, data supplied to the 
board by the Corps of Engineers in- 
dicate that, even with the 34-reservoir 
program in operation during the July 
1951 flood period, the valley land, not 
protected by levees, would have been 
inundated to depths of 7-10 ft or more. 
If an expenditure of $850,000,000 is 
necessary for the reservoir program 
to protect all of the valley area, both 
rural and urban, and if ample pro- 
tection of the urban areas can be ob- 
tained through the flowway program 
for $200,000,000, the difference, $650,- 
000,000, would be spent for rural pro- 
tection alone. Assuming that the area 
inundated by the 1951 flood, both in 
the Kansas Basin and in the Missouri 
Basin below Kansas City, was 1,500- 
000 acres, the cost per acre for protec- 
tion of this area would be approxi- 
mately $400. It is apparent that, if 
economy is to be considered at all, no 
such expenditure can be justified. 
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By Frederick Wegner 


Main Extension Policy at Grand Rapids _ 


A paper presented on May 11, 1953, at the Annual Conference, Grand 
Rapids, Mich., by 'rederick Wegner, formerly Admin. Asst., Office of 


ville, Mich. 


VERY large city sooner or later 
faces the problem of determining 
a satisfactory policy on how much serv- 
ice it will extend to surrounding areas 
and under what circumstances it will 
be rendered. Although there are many 
possible solutions to this problem, it 
is not the purpose of this paper to de- 
scribe them all, but rather to relate the 
experience of Grand Rapids, Mich. 
Grand Rapids at one time favored 
the sale of water to the surrounding 
townships on a wholesale basis ; meters 
were installed at the city limits and the 
distribution system of the satellite com- 
munity was its own responsibility. In 
the early 1940's, with the completion 
af the pipeline from Lake Michigan to 
Grand Rapids, the sale of water to sur- 
rounding areas was actively promoted. 
In 1943 the city adopted a policy of 
direct billing of all connections, includ- 
ing suburban. The changeover, which 
was completed in 1950, was, on the 
whole, well received. In general, the 
suburban water customers’ bills have 
not increased materially. Although the 
townships still own their distribution 
systems, the city maintains them. The 
city has either installed its own meters 
or purchased already existing, cus- 
tomer-owned meters if they were in 
satisfactory condition. 
The present policy of the city on re- 
placement of suburban mains is that, 


City Mgr., Grand Rapids, Mich., and at present Village Mgr., Rose- 


where the pipelines originally installed 
are of steel, or of cast iron of a kind and 
size not in keeping with city standards, 
the outlying area will have to pay for 
the replacement. Just what the city will 
do when suburban mains of standard 
size and quality need replacement is a 
problem that has yet to be faced. It 
is likely that the replacement will be at 
city expense, because Grand Rapids’ 
water rates include a readiness-to-serve 
charge for both outside-city and inside- 
city users. It is Grand Rapids policy 
to replace mains inside the city at city 
expense. 

In 1950 Grand Rapids realized that 
its existing water supply would have 
to be enlarged if the fringe areas were 
to receive further extensions. The city 
is currently investigating ways and 
means to do so. 

In the summer of 1952 the rates 
charged outlying users were raised 
from 110 to 160 per cent of urban rates. 
This increase was not an attempt to 
penalize the suburban customer but 
merely a reflection of the cost of serv- 
ice borne by the city water user indi- 
rectly. At first it appeared that the 
rate increase could not be imposed on 
the surreunding townships because 
they held 30-year contracts with the 
city. Fortunately, it was found that 
the city charter prohibited any con- 
tracts of more than 3 years’ duration, 


M4 
| 


July 1953 GRAND 
and a ruling of the city attorney freed 
Grand Rapids from their restrictions. 
This experience brings out one of the 
disadvantages of long-term fixed-rate 
contracts, 

As a result of the increased rates, 
some of the surrounding townships are 
currently making investigations to de- 
velop their own sources of supply. No 


substantial extensions of services to the 
townships are being made by the city 
until it is assured that they want Grand 


Rapids water permanently. 


“Urban Service Plan’’ 

To supply the outlying areas with 
city water, if they do decide to take 
it on a permanent basis, a cooperative 
arrangement, called the “Urban Service 
Plan,” is in the process of being worked 
out through the combined efforts of 
planning and administrative groups in 
both Grand Rapids and the townships. 
This plan is predicated on the principle 
that it is most economical to provide 
service to approximately 6,000 people 
per square mile, requiring approxi- 
mately 15 miles of water mains, As 
a part of this program, the population 
trend was projected well into the future 
and a perimeter beyond which city util- 
ity services would not be extended was 
established. On this basis, it is possible 
to estimate the water supply necessary 
to service the metropolitan area in the 
foreseeable future. 

The “Urban Service Plan” is unique 
in that it does for politically inde- 
pendent units what is elsewhere accom- 
plished through annexation or the crea- 
tion of a district. The plan is not 
limited to water supply but includes 
the extension of other utilities, as well 
as the treatment of subjects like zoning 
and public health. 

The financing of water main exten- 
sions in suburban areas is, the author 
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helieves, very well handled under the 
plan. The city will not extend any 
mains until the area desiring the serv- 
ice furnishes all the money needed for 
construction. This proviso places the 
entire responsibility for financing upon 
the fringe area and gives the city com- 
plete freedom in furnishing the service. 
The city is not required to advance 
money that belongs to its citizens to 
do work for any other governmental 
agency. As can be readily appreciated, 
the plan eliminates all haggling and 
dickering, 

Grand Rapids has a cast-iron distri- 
bution system, with 12-in. mains on 
section and quarter lines and at least 
6-in. mains in the interior. These 
standards are also maintained outside 
the city. It is important for the mu- 
nicipality to guard against attempts by 
suburban users to persuade it to install 
smaller lines that will be detrimental 
to the distribution system. Where such 
lines were laid before Grand Rapids 
took control, the situation is being cor- 
rected. 

Within the city, the cost of 12-in. 
mains is shared by the water works 
and the adjoining property owners. A\l- 
though arrangements within townships 
may differ, Grand Rapids is paid in full 
for the cost of 12-in. mains installed in 
suburban areas. The actual installation, 
except for short sections, is made by 
private contractors under the supervi- 
sion of the city engineer. All work is 
done on a competitive-bid basis, and 
all pipe and fittings are furnished by the 
city water works. Short extensions, 
60-250 ft in length, are installed by wa- 
ter works crews in trenches dug and 
backfilled by the property owner under 
the supervision of the city engineer. 

To install a 6-in. pipe, the city 
charges $3.50 per foot for the first 60 
ft, and $3.00 per foot for the rest, up 


be 
4 
al 
4 
as 
og 


to the maximum 250 ft. All taps on 
the distribution system are made by 
water works crews, and the city in- 
spects all plumbing connections from 
the main to the meter and the meter 
setting. 


The current policy of not making any 
large extensions until it is ascertained 
whether the outlying areas want city 
water permanently hinges on the fact 
that they use approximately 10 per cent 
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of the total supply, an amount which, 
if available for city use, would provide 
an adequate safety margin. To meet 
peak demands, Grand Rapids has been 
forced to augment its lake supply with 
river water. The added 10 per cent 
used by fringe areas would enable the 


city to take care of its own present 


needs even in peak periods. If subur- 
ban areas desire city water service, 
however, the Grand Rapids policy will 
provide it in a satisfactory manner and 
at a price that is fair both to the outside 


user and to the city. 


Max 
On June 15, 
tion, effective July 1, 


and 6 (including outstanding directives). 
elimination of the basic CMP regulations. 


Revocation of CMP Regulations 


1953, the National Production Authority announced the revoca- 
1953, of Controlled Materials Plan Regulations 1, 3, 4, 


This action completed the planned 
Beginning with the third quarter 


of 1953, the Defense Materials System regulations will become the federal gov- 
ernment’s basic mechanism for supporting the U.S. Dept. of Defense and Atomic 


Energy Commission programs. 


The revoked CMP Regulation 6 has been the basic regulation governing most 


construction. 


Beginning July 1, 1953, it will be replaced by DMS Regulation 2, 


which applies only to construction for defense purposes. 
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Water Service for Suburban Areas 


A committee progress report presented on May 11, 1953, at the Annual 


Conference, Grand Rapids, Mich., 
mittee 

Engr., 
mittee members were: 
C. M. Hoskinson. 


Indianapolis Water Co., 


HIS 1953 progress report of Com- 

mittee A3.D—Water Main Exten- 
sion Policy is devoted to the presenta- 
tion of a comprehensive analysis of the 
problem of providing water service for 
suburban areas. In this analysis, there 
is included a discussion of: [1] alterna- 
tive methods of providing suburban wa- 
ter service, [2] suburban water service 
rates, and [3] suburban main extension 
policies. 

In developing this study, the com- 
mittee has been working upon an as- 
signment from the Committee on Wa- 
ter Works Administration to study the 
administrative “problems involved in 
the extension of water mains, both 
within and without the corporation 
limits, including a digest of enabling 
legislation.” At the 1949 AWWA 
Conference, Committee A3.D presented 
a progress report (1) devoted largely 
to establishing general principles that 
could serve as a foundation upon which 
to base the details of procedure ap- 
plicable to administering main exten- 
sion policies. In the current report, 
the committee not only has applied these 
fundamental policies to the develop 
ment of water service for areas beyond 
the corporation limits, but it also has 
reviewed the legal, financial, and civic 
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aspects of the suburban water service 
problem as well. The committee, in 
attacking the suburban problem, did not 
at first plan to consider the legal and 
civic aspects. It soon found, however, 
that a proper suburban main extension 
program could not be developed unless 
those responsible had an understanding 
of the legal problems involved and, in 
addition, an appreciation of the hazards 
to the civic well-being of a community 
which could result from indiscriminate 
extension of water mains into outlying 
districts. Therefore, the committee 
broadened the scope of the study to in- 
clude these factors. In addition, the 
report contains a discussion of the fac- 
tors that should be incorporated in 
main extension rules, covering, where 
applicable, the problems arising when 
water service is extended into suburban 
areas. Inasmuch as it is impossible to 
develop proper financial control over 
water main extensions without an un- 
derstanding of the relationship between 
rates and extension policies, the study 
was further broadened to include a re- 
view of the suburban rate problem. 


Diversity of Policies 


The committee compared the re- | 
quirements and recommendations of 
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many of the state utility commissions 
and was struck by the lack of uniform- 
ity of the policies followed in control- 
ling main extensions. This situation 
should be improved before very long, 
as a committee of the National Assn. of 
Railroad and Utility Commissioners 
(NARUC) is developing a set of uni- 
form rules applicable to the operation 
of water utilities. These rules will con- 
tain a recommended standard practice 
with relation to main extensions, which 
will be offered for adoption by state 
regulatory bodies. It is anticipated that 
AWWA will be able to develop a work- 
ing contact with the NARUC commit- 
tee, so that the utility as well as the 
regulatory commission viewpoints may 
be incorporated in the NARUC report. 
It is hoped that the NARUC rules ap- 
plicable to main extensions will serve to 
promote uniformity of requirements. 

The diversity between rules being 
followed by water works utilities in 
providing for the extension of water 
service to suburban areas is clearly 
brought out in many very worth-while 
papers on suburban main extension 
problems published in the JOURNAL. 
A comprehensive paper dealing par- 
ticularly with this question was pre- 
sented in 1941 by M. B. Whitaker (2). 
In 1948 a valuable panel discussion (3) 
Extensions to Suburban 
Areas” was on the program at the 
AWWA Conference. Further refer- 
ences to papers dealing with the sub- 
urban problem which have been pub- 
lished in the JoURNAL are incorporated 
in the text of this report. 

The Regional Plan Association, Inc., 
devoted its March 1952 bulletin (4) to 
a report of a survey of subdivision re- 
quirements of 95 communities in the 
New York metropolitan area. Sixty- 
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seven per cent of these required that the 
developers install the water mains at 
their own expense, while 12 per cent 
of the municipalities themselves made 
the installations. Fire hydrants were 
studied separately, and it was found 
that, in 42 per cent of the communities 
studied, they were installed at the ex- 
pense of the developers, with the mu- 
nicipalities installing the hydrants in 
43 per cent. 

In 1952 Water Works Engineering 
presented a round-table discussion (5) 
on “Selling Water to Outside Com- 
munities,” in which many water works 
men briefly stated the practice followed 
by their utilities. 

In a 1952 issue of the AWWA 
publication Willing Water, Virgil C. 
Knowles (6) told of his experiences 
in “Getting Along With a Boom Mu- 
nicipality.”” In this article, he ex- 
plained how Sidney, Neb., solved the 
water main extension problem of sub- 
divisions. 

In this progress report, alternative 
methods of procedure will be discussed, 
but it is not within the scope of this 
study or the purview of the committee 
at this time to recommend a specific 
procedure or to express a preference 
for a particular method to be followed 
in developing suburban water service. 
Conditions and vary so 
widely throughout the that 
what is suitable in one community may 


regulations 
country 


be entirely unacceptable, or inapplica- 
ble, in another. Therefore, in this re- 
port the committee will limit its efforts 
to a discussion of the various factors 
involved. It is hoped that those faced 
with making decisions on the develop-— 
ment of suburban water service may 
find the material to be both informative 
and provocative of further study. ; 
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Alternative Methods of Providing Suburban Water Service 


_ It may prove best in one community 


for the utility serving the parent mu- 
nicipality to provide the needed sub- 
urban water service. In another local- 
ity, it may be preferable, either from 
the procurement standpoint or because 
of the financial factors involved, or for 
other good and sufficient reasons, to 
establish a metropolitan or even an 
independent suburban water utility. 


Service From Urban Water Works 


Consideration will first be given to 
some of the problems involved if the 
parent municipality decides that it 
would be in its best interest to provide 
water service for the suburban area. 
When this decision has been made, 
many fundamental questions immedi- 
ately arise which must be answered be- 
fore the promoting agency or the utility 
proceeds. Four of the more general 
of these fundamental questions are: 

1. Is it legal for the utility involved 
to serve areas outside the municipality ? 

2. Is the utility obligated to serve 
suburban areas ? 

3. Is it feasible for the utility to ex- 
tend service to suburban areas ? 

4. Is it desirable that the utility ex- 
tend its service to suburban areas? 

These questions will be discussed 
briefly. 

1. Is it legal for the utility involved 
to serve areas outside the municipality? 

The answer to this question depends 
largely upon local statutory provisions, 
upon charter or franchise restrictions, 
or upon limitations on the activities of 
the utility resulting from contractual 
relations with holders of outstanding 
bonds or other obligations. 

In most localities, it is legal, if a sur- 
plus supply is available, for either a 


municipally or a privately owned utility 
to provide service beyond the city 
limits. The legal limitations in Ken- 
tucky may, in general, be considered 
typical of those prevailing in most, if 
not all, other states. B. FE. Payne (7) 
has cited several relevant Kentucky 
court involving publicly 
owned utilities : 


decisions 


a. A statute authorizing a city to pro- 
vide [the city and the inhabitants thereof] 
with water and light does not prohibit 
the city from extending such service to 
points without the city limits, where it 
can do so with little additional expense 
and in such a way as to result in ad- 
vantage to the city and its inhabitants. 
(City of Henderson v. Young, 119 Ky. 
224, 835 S.W. 583.) 

b. A city owning and operating water 
works may contract to supply water for 
use outside of the city, where there will 
be sufficient water remaining to supply 
the residents of the city. (Rogers v. 
City of Wickliffe, 29 Ky. Law Rep. 587, 
94 S.W. 24.) 

c. Where a city owns and operates its 
own electric light plant or its own water 
works, it may legally sell any excess of 
its product to outsiders, but it cannot 
acquire a franchise, by purchase or other- 
wise, in the absence of legislative au- 
thority, to operate a water works system 
in and for the benefit of another mu- 
nicipality. (Dyer v. City of Newport, 
123 Ky. 203, 94 S.W. 25.) 

From these examples and other ref- 
erences in the literature, it may be an- 
ticipated that, in most localities, it will 
be found legal for a municipally owned 
utility to serve customers beyond its 
corporate boundaries. Most privately 
owned utilities, in the absence of con- 
trary charter provisions, franchise stip- 
ulations, public utility commission rul- 
ings, or conditions imposed in con- 
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nection with financial undertakings, 
likewise may legally offer service be- 
yond the corporate limits of the mu- 
nicipality. 

2. Is the utility obligated to serve 
suburban areas? 

In general, it is unlikely that a utility 
owned by a municipality will be defi- 
nitely obligated to serve areas outside its 
boundaries. In some states, however, it 
will be obligated to expand its suburban 
service if it already has extended serv- 
ice beyond its limits. Court decisions 
in Pennsylvania, for example, have in- 
dicated that, once a municipality starts 
serving a suburb, it generally is under 
obligation to continue to serve and to 
expand service in such areas. This 


matter was discussed by W. Victor 
Weir (8) in a paper published in 1952. 

If a privately owned utility has never 
extended suburban service, whether or 
not extension beyond the city limits can 


be demanded depends largely upon 
local statutory or common law re- 
quirements. The duty to provide such 
service also depends upon commission 
requirements, charter provisions, estab- 
lished precedents, or other local cir- 
cumstances. Suburban water service 
might, perhaps, be required if the sub- 
urban business could be shown to yield 
a proper rate of return to the parent 
utility and if it previously had extended 
service into suburban areas; the utility 
would be open to the charge of dis- 
crimination should it refuse other sub- 
urban extensions under similar circum- 
stances. Conversely, a utility could 
not be required to extend its service if 
the financial return were not sufficient 
to support the necessary investment. 
To require otherwise would constitute 
confiscation. 

For example, the Massachusetts 
Dept. of Public Utilities is prohibited 


from ordering a water main extension 
if it appears that compliance with the 
order would result in permanent finan- 
cial loss to the corporation (Section 92, 
Chapter 164, and Section 2, Chapter 
165, Massachusetts General Laws). 
The Massachusetts commission can and 
does issue orders for extensions on con- 
dition that the customer pay a sufficient 
part of the cost to prevent a permanent 
loss to the utility. The commission has 
stated further that it must protect exist- 
ing customers as well as compel a com- 
pany to make reasonable service exten- 
sions. 

3. Is it feasible for the utility to ex- 
tend service to suburban areas? 

The feasibility of suburban service 
extensions depends upon a number of 
local factors. In the first place, the 
existing utility must have enough water 
to enable it to extend suburban service 
without jeopardizing the adequacy of 
the supply for the primary service area. 
This fact can only be determined by 
considering the growth trend of the 
community, the size of the available 
supply, and the capacity of the existing 
treatment works and other production 
or distribution facilities. 

It obviously is quite important to 
take into account the practicability of 
extending relatively large feeder mains 
from the existing distribution system 
into the suburban areas. The cost of 
such extensions may be prohibitive if 
the distribution system has been de- 
veloped in such a manner that only 
relatively small mains are within a rea- 
sonable distance of the city limits. Be- 
fore committing itself to a policy of 
expansion, therefore, the parent utility 
must carefully consider whether the 
trunk mains that can be extended at 
reasonable cost will provide an ade- 
quate supply in the suburban area. 
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Topography must also be studied. 
The area in question may be so high 
above the primary pumping station that 
it will be necessary to install booster 
pumping stations, at a cost which can- 
not be met from suburban service 
revenue. 

4. Is it desirable that the utility ex- 
tend its service to suburban areas? 

The question of the desirability of 
service extensions is again one which 
can be answered only after a careful 
study of local circumstances. Although 
no general rules can be laid down, it 
should be helpful to discuss certain 
factors. 

It is of paramount importance to 
determine whether the suburban area 
really is in need of the service and, if 
the need exists, whether the suburban- 
ites will make sufficient use of the serv- 
ice to warrant the expense of providing 
the necessary facilities. 

Except in very unusual circum- 
stances, water service should be ex- 
tended to suburbs only when sufficient 
business can be obtained and when the 
revenue from the operation will be 
commensurate with the cost involved. 
A profit of the same order as, or even 
higher than, that derived from the sale 
of water within the city itself should be 
earned from the suburban business. 
It has been held by a superior court in 
Pennsylvania that a municipality serv- 
ing its own customers without profit 
can charge suburban rates which will 
yield a profit (8). The municipality 
serving suburban areas falls essentially 
into the same category as a privately 
owned utility with respect to such 
business (9, 10). 

Utility management should realize 
that, in suburban areas, the density of 
population most likely will be much 
lower than within the limits of the mu- 
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nicipality itseli and, consequently, that 
the cost of serving the same number of 
people in the suburbs will be consider- 
ably greater than within the city. This 
statement applies not only to the exten- 
sion of water service but also to the in- 
stallation of streets and sewers and the 
provision of fire protection, garbage 
collection, and other municipal services. 

It is almost axiomatic that, if finan- 
cial considerations are favorable to the 
utility, whatever is good for the city 
making up its primary service area will 
also be good for the utility. Conversely, 
whatever is detrimental to the city’s 
best interests likewise will tend to be 
harmful to the utility. These principles 
broaden the field to be studied, as they 
encompass the interests of the entire 
community rather than those of the 
utility alone. 

It should always be borne in mind 
that the extension of water service into 
suburban areas will probably tend to 
accelerate decentralization trends with- 
inthecity. In aggravated instances, this 
may result in creation of blighted areas 
and stagnation of development in estab- 
lished business districts. Likewise, ex- 
tension of water service into suburban 
areas often will retard the annexation 
of such areas to the parent city. Cities 
lose one of their main inducements to 
annexation if they allow indiscriminate 
extension of water service to suburban 
areas. <As orderly annexation of ter- 
ritory is necessary to the growth of a 
city, this condition usually will be detri- 
mental to the best interests of the mu- 
nicipality. That municipal officials are 
cognizant of such problems is evidenced 
by the following news item (77): 


The struggle between city and suburb 
teuched Elyria, Ohio. The city council 
refused to sell water to two multimillion 
dollar shopping centers going up in 
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nearby Sheffield township. Reason: the 
council feared the competition would steal 
trade from Elyria stores. Moreover, it 
noted the shopping centers would pay 
Elyria no taxes. 

Although it is well for municipal offi- 
cials to attempt to control decentraliza- 
tion, it should be borne in mind that 
the orderly development of suburban 
areas is necessary to the continued 
growth of the central city. 

It may be desirable to supply water 
to an industry that cannot, or will not, 
locate within the city but will provide 
employment for its citizens, give busi- 
ness to local establishments, and, in- 
cidentally, often create new water cus- 
tomers within the city. Water service 
should not, however, be extended on 
terms that may constitute a subsidy to 
the industry. For instance, at Sacra- 
mento, Calif., when a firm is located 
outside the city, it is the practice to 
require it to pay all water main exten- 
sion charges without benefit of refunds. 
This may be an extreme example, but, 
in any event, the utility should not in- 
vest more in the extension than the 
revenue from the industry will warrant. 
If a community does decide that a sub- 
urban industry should be subsidized, it 
ought not to be at the expense of the 
water utility and its customers. 

It likewise should be borne in mind 
that, if the city does not extend sub- 
urban water service, suburban develop- 
ment nevertheless may take place, 
either with the utilization of unsafe in- 
dividual wells which constitute a health 
hazard to the entire community or with 
the development of independent water 
utilities which later may tend to dis- 
courage annexation more than would 
the extension of the municipal water 
system. 

For the purpose of this study, let it 
be assumed that it would be legal and 
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feasible, as well as desirable, to serve 
a suburban area from an existing water 
utility. The decision then to be made 
is whether the utility should develop a 
suburban distribution system itself or 
should encourage the development of 
independent suburban utilities, either 
publicly or privately owned, to which 
water would be sold on a contract basis 
through master meters. 

In making this decision, it should be 
horne in mind that, even though the 
producing utility is municipally owned, 
a profit should accrue to it from the 
suburban operations, unless the city is 
so crowded that expansion into outly- 
ing areas must be encouraged. The 
fact should not be overlooked, how- 
ever, that, in addition to earning a 
profit, the producing utility definitely 
would be assuming responsibility for 
providing adequate water service in the 
suburban district, unless it should at- 
tempt to disclaim such responsibility in 
accepting the business. 

If the central utility extends its dis- 
tribution system into outlying areas, it 
can be assured that the design of sub- 
urban feeder mains and distribution 
systems will be on a basis suitable for 
absorption into the municipal system 
should the area be annexed. If inde- 
pendent suburban utilities are allowed 
to develop in the fringe area, it is possi- 
ble that, on annexing the area, the city 
would find itself in competition which 
it could have avoided by making its own 
extensions. Should it be forced to buy 
out the competing water works in the 
event of annexation, the utility might 
be required to take over the latter’s 
obligations, which may have been based 
on ill-considered circumstances and is- 
sued on unfavorable terms. Therefore, 
if the central utility agrees to sell water 
through master meters to an independ- 
ent suburban utility, a provision should 
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be incorporated in the contract making 
it possible for the producing utility to 
acquire the distributing agency on a 
reasonable basis whenever the suburban 
area is annexed. It also would be well 
to provide that the suburban mains 
should meet the design standards used 
in developing the municipal distribution 
system. 


Grand Rapids Policy 


A comprehensive analysis of the 
fringe problem and a thorough ap- 
praisal of several courses of action open 
to municipal officials in developing sul- 
urban areas have been made by Betty 
Tableman (72, 13), Research Assist- 
ant, Institute of Public Administration, 
University of Michigan, Ann Arbor, 
Mich. She reports that Grand Rapids, 
Mich., has an “urban service policy” 
which deserves careful study by those 


responsible for the development of a 


plan providing for the extension of 


facilities into suburban areas. The fol- 
lowing quotation (13) is presented at 
length as it describes a course of ac- 


Grand Rapids conditions, in controlling 
such extensions : 


Although many cities have developed 
contractual arrangements for serving 
their incorporated suburbs and unincor- 
porated fringe areas, perhaps the most 
carefully thought out “urban service 
policy” is that recently adopted by the 
city of Grand Rapids, Mich. Here the 
city decided that its primary goal was a 
sound metropolitan community and that 
it was in the city’s best interest to service 
the fringe areas with water, sewerage, 
and fire protection. At the same time 
the city felt that fringe development 
should be orderly and controlled. 

Consequently, Grand Rapids has uti 
lized its willingness to provide services 
as a means of securing zoning and sub- 
division controls in the areas served. 
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First, the city through its planning com- 
mission made a careful study of the 
existing land use of the entire metro- 
politan area and the probable future land 
needs for the population growth antici- 
pated in the next 20-30 years. Develop- 
able areas adjacent to areas which would 
have to be served in any case were care- 
fully checked and their feasibility for 
development discussed with the Federal 
Housing Administration, mortgage and 
banking concerns, and the local govern- 
ments involved. 

After this basic study, meetings were 
held with the governmental bodies of 
all the surrounding communities, under 
the auspices of the Metropolitan Grand 
Rapids Development Assn. As a con- 
sequence, agreement was achieved on a 
uniform declaration of policy. It covered 
the following points: 


1. A definite service line was estab- 
lished beyond which neither the city nor 
those townships having facilities would 
extend water or sewerage service. [Com- 
ment by committee: water service has 
been extended beyond these limits, but 
on terms definitely less favorable than 
those offered within the metropolitan 
area. | 

2. Beyond this line, uniform township 
zoning would require larger lots so as 
to forestall dense urban settlement. (The 
city suggested l-acre zoning outside the 
service area, but the townships decided 
to adopt a }-acre restriction. ) 

3. Uniform subdivision regulation would 
require minimum lot areas per family, 
with the minimum varying according to 
whether the lot is provided with both, 
either, or neither water and sewerage 
service. 

4. All subdivision plats are to be sub- 
mitted to the “service committee” of the 
city of Grand Rapids prior to official 
approval by other governmental units. 


There are several aspects to the Grand 
Rapids experience which are worth not- 
ing. Grand Rapids has considered the 
metropolitan fringe problem its problem, 
and it has undertaken to solve it in terms 
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of the best interests of the area as a 
whole. The interests of the city and of 
the outlying sections were equally im- 
portant in the determination of the urban 
service line. Nor has the service prob- 
lem been solved in isolation; tied with 
zoning and subdivision control, the serv- 
ice arrangement should see to it that 
equally drastic problems do not arise on 
the periphery in future years. 

The fringe problem has been licked, 
not by the city alone, nor by the fringe 
alone, but with the cooperation of all the 
governmental units involved, under the 
leadership of the city. In passing, it is 
interesting to note that at one time Grand 
Rapids seriously considered creation of a 
metropolitan special district. As it is, 
the Grand Rapids urban service policy 
is a significant development in the solu- 
tion of the fringe problem, and one which 
other cities might well consider. 


It would appear from the foregoing 
discussion that, if proper safeguards are 
established, it usually will be found 
desirable to provide suburban water 


service from urban water works. ann 


Evaluation of Plans 


The two main plans that may be fol- 
lowed in extending suburban water 
service and their principal advantages 
and disadvantages will now be dis- 
cussed. 

1. City ownership of suburban mains 
and facilities. This plan may be against 
the city’s best interests in some re- 
spects, as leverage that can be used to 
force annexation will be lost under this 
scheme. Further, an almost limitless 
obligation will be placed on the city. 
On the other hand, with proper safe- 
guards, there may be advantages. Dis- 
tribution system extensions into sub- 
urban areas can be more closely inte- 
grated with the parent system so that, 
on annexation, the mains will have the 
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proper characteristics. By limiting ex- 
tensions to prescribed limits, fringe de- 
velopment may be controlled. 

2. Sale of water to a public agency 
or privately owned suburban utility. It 
is difficult to make this plan serve the 
city in a way that is wholly satisfactory 
but it can be practicable if the following 
safeguards and checks are adopted and 
can be enforced : 

a. Provision of a formula for pur- 
chase of the suburban facilities in the 
event of annexation. A prescription on 
covenants for bonds sold, particularly 
regarding call privileges, might even be 
included. 

b. Limitation on the area served. It 
invariably will happen that someone 
will want service just across the line. 
Such demands may be met by supple- 
mental contracts, but it will probably 
be better to preserve the rule. In the 
city’s interest, the service area should 
not extend beyond the area that might” 
be annexed. 

c. Limitation on the quantity of wa- 
ter furs ished, and 

d. Limitation on the term of the con- 
tract. These two requirements should 
be considered together. It is the opin- 
ion of many that, if annexation is not 
to be discouraged, the maximum quan- 
tity of water supplied should be no 
more than will allow for normal growth 
during a short period, approximately 
5 years or less. This may seem a 
harsh requirement and it may make 
the financing of the public agency ex- 
tremely difficult or even impossible. 
But it is thought to be the key to the 
preservation of the city’s opportunity 
to expand. The apparent harshness 
might be tempered by a provision that 
the quantity limitation would be sub- 
ject to change if agreed to by supple- 
mental contract at least 5 years in 
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advance of the effective date of the 
change. This arrangement would give 
the agency at least 5 years’ notice if it 
had to look elsewhere for an increase 
in its water supply. The term of a 
contract including these provisions 
would be almost automatically fixed by 
them, but it might still be possible to 
combine a limited supply with a 20- 
year contract, for example, in a way 
that would allow for proper financing. 
Such provisions should be adopted only 
after careful study of their enforce- 
ability. 

e. Limitation on the city’s responsi- 
bility in the event of a water shortage. 
Kansas City has used this clause in 
many of its contracts: 

The city’s first obligation is to its own 
citizens and water consumers in Kansas 
City. The city will undertake to deliver 
water to —- in such quantities 
as required for use in areas described 
herein under the conditions and for the 
considerations stated herein. However, 
the city does not bind itself during periods 
of water shortage resulting from an emer- 
gency condition or an inadequacy of 
mains or other facilities to do more 
than deliver water to said metering sta- 
tions in such quantities as are available 
for allocation by the city among all sub- 
urban consumers after the demands of 
water consumers and the demands for 
fire protection in Kansas City have been 
satisfied. 

Should the utility serving the parent 
city refuse to extend its distribution 
system into suburban areas or offer to 
do it only upon impractical or prohibi- 
tive terms, it will be necessary for the 
suburbs to develop their own facilities. 
This can be done in various ways. 


Independent Utilities or Districts 


There are excellent examples of pri- 
vately owned suburban water utilities 


WATER SERVICE 


that are providing proper, adequate 
and economical service to their custom- 
ers. For instance, surrounding sub 
urban areas are adequately served by 
the St. Louis County Water Co. and 
the Philadelphia Suburban Water Co. 
Other examples of highly successful 
privately owned suburban water util- 
ities might be cited, indicating beyond a 
doubt that it is feasible and often desir- 
able, under special conditions, to pro- 
vide suburban water service in this 
manner. 

If independent suburban water util- 
ities are to be established, it must be 
decided whether they should develop 
their own supplies or purchase water 
from the parent municipality and dis- 
tribute it to the suburban customers. 
The latter practice is followed in the 
suburban area about Kansas City, the 
supply being purchased from the mu- 
nicipally owned Kansas City, Mo., wa- 
ter works. The St. Louis County and 
Philadelphia suburban water compa- 
nies have developed their own inde- 
pendent supplies. 

Where statutory authority is avail- 
able, publicly owned suburban water 
utilities can be established and operated 
effectively. For example, this can be 
done in Ohio through the organization 
of county sanitary districts under the 
authority of the county commissioners. 
Suburban water districts likewise can 
be set up in Indiana under the provi- 
sions of a “conservation district’ en- 
abling act. Before deciding upon the 
development of a publicly owned sub- 
urban water utility, however, careful 
consideration should be given to the 
possible organizational difficulties. Con- 
cerning such proposals, Tableman (73) 
states: 

Thus, city officials should be exceed- 
ingly loath to encourage the formation 
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of a special district. Whereas the special 
district is an easy immediate solution to 
the fringe problem, in the long run it is 
likely to create more problems than it 
solves. Before yielding to the special 
district, city officials should carefully con- 
sider provision of services by the city 
as a preferable solution to the fringe 
problem. 

If circumstances are such that there is 
no choice but the creation of a special 
district, then city officials should try to 
see that the following safeguards are 
adopted: [1] that the special district 
covers as large an area as_ possible, 
preferably including the city as well as 
the fringe area; [2] that the directors 
of the special district are existing of- 
ficials ex officio or are appointed by the 
legislative body or executive head of 
existing governmental units. In this way 
certain problems may be lessened in that 
an areawide district can better cope with 
its assignment and a special district whose 
directors are tied in with existing units 
is more likely to achieve coordination. 
Metropolitan Water Utilities 

In special circumstances, it may be 
that the most feasible method of provid- 
ing suburban water service will be for 
the suburban areas or municipalities to 
go into partnership, as it were, and 
establish a publicly owned metropolitan 
water district. The formation and op- 

No matter whether the parent utility 
elects to extend its system into outlying 
areas or to sell its water through master 
meters to secondary utilities, the ques- 
tion of what rates the producing utility 
should charge for the suburban water 
service will very soon arise. Should 
the suburban customers, whether indi- 
viduals or a utility, be charged the same 
rates as the urban customers, or should 
the suburban rates be higher? The an- 
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eration of such districts, incidentally, 
tends definitely to discourage annexa- 
tion to the parent city. 

An example of a metropolitan water 
district that provides complete water 
service, both supply and distribution, 
for its service area is the East Bay 
Municipal Utility Dist., which serves 
Oakland, Palo Alto, and a number of 
other municipalities and suburban areas 
across the bay from San Francisco, 
Calif. In contrast is the Metropolitan 
Water Dist. of Southern California, 
which develops the supply but. sells 
water wholesale to its constituent util- 
ities for retail distribution. This dis- 
trict, a governmental subdivision of the 
state of California, was established and 
is operated in accordance with the pro- 
visions of the Metropolitan Water 
Dist. Act adopted by the California 
legislature in 1927 and since amended 
from time to time. Organized in De- 
cember 1928, the district included, as of 
June 1, 1952, a total of 45 incorporated 
cities and large unincorporated areas. 
Among the larger of these cities are 
Los Angeles, Pasadena, and San Diego. 
The district has a total area of 1,521 
sq miles, a population of nearly 4,000,- 
000, and a total assessed property valu- 
ation of $5,000,000,000. 


Suburban Water Rates—Metered Service _ 


swer to the rate question must be de- 


veloped carefully lest the extension of 
suburban service be detrimental to the 
best interests of the taxpayers and 
stockholders. 

It definitely costs more to furnish 
water in outlying districts than in the 
basic service area within a municipality 
(14, 15). In the first place, longer 
trunk mains must be built and more 
friction must be overcome in the dis- 
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tribution system of the primary area 
hefore the water can reach the suburban 
district. Further, as the lots in sub- 
urban areas normally have greater 
frontage and probably will not be so 
fully developed as in the basic service 
area, less business can be expected per 
mile of main in the suburban districts. 

In many suburban areas, the mains 
will have to be laid in streets which 
have not been permanently graded, 
with the result that it may be necessary 
later to relay or lower the mains. For 
that reason, it would be desirable, if 
expedient, to provide that water mains 
he installed only in streets permanently 
graded in advance of construction. 

To do otherwise may subject the util- 
ity to the expense of lowering the 
mains, unless very careful study is 
given to each suburban main extension 
to determine that it is being laid at a 
grade consistent with future street de- 
velopment. Other factors also add to 
the cost of doing business in suburban 
areas. 

Establishing suburban water rates of 
a higher order than those prevailing 
within the city does not discriminate 
against suburban customers, for, as has 
been shown, it costs more to serve the 
Therefore, it appears 
sub- 


outlying areas. 
reasonable and proper that the 
urban customer should pay a_ higher 
rate than the customer within the basic 
utility service area. 

At Kansas City, Mo., the suburban 
water rates are materially higher than 
those charged to city customers. Dif- 
ferential suburban rates also prevail at 
Chicago, Omaha, Denver, Seattle, In- 
dianapolis, Milwaukee, and many other 
large cities. At Cincinnati, the sub- 
urban rates are generally 100 per cent 
greater than those charged to city cus- 
tomers. According to Dale L. Maffitt 


(/6), “In a questionnaire answered by 
77 of the larger cities in this country, 
it was shown that, in approximately 
75 per cent of the cities, higher rates 
are charged to consumers living outside 
the city limits than are paid by those 
living in the city, and those rates some- 
times run as high as 100 per cent 
greater. 

In the case of Milwaukee, Wis., ver- 
sus West Allis (one of its suburbs), the 
Milwaukee Water Dept. attempted to 
collect higher charges for water service 
from the defendant than were paid by 
city residents. The court held that 
“there may be a different charge be- 
tween the residents of the plaintiff city 
and outsiders as to water furnished. 
No discriminating results from the 
rates charged and received by plaintiff 
from resident consumers . . . and those 
| rates | herein found to be the reasonable 
value of the service rendered by plaintiff 
to defendant. A comprehensive 
discussion of the factors leading to this 
conclusion by the court will be found in 
a paper by J. P. Schwada and E. F. 
Tanghe (14). 

Suburban differential rates at Kansas 
City, Mo., are based largely upon “dis- 
tance and demand factors,” as explained 
by Melvin P. Hatcher, Director, Kansas 
City, Mo., Water Dept., in an excellent 
paper (15) published in 1950. W. 
Victor Weir (8) has given a concise 
statement of the principles involved in 
the establishment of differential rates, 
together with an example based upon 
these principles. The following excerpt 
clearly illustrates his philosophy on this 
subject : 

That water rates outside a city should 
be higher than water rates inside a citv 
is generally accepted. As the adequacy 
of water rates has an intimate relation- 
ship to extension policy, a few of the 
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factors concerning suburban rates should 
be mentioned : 


1. City rate schedules are based on cost 
of serving average customers, some lo- 
cated near the center of the city and 
some near the city limits; the suburban 
schedules apply to customers who are all 
outside the city limits, thus requiring a 
maximum of facilities. 

2. City rate schedules of 
utilities usually contain no charges for 
facilities which have been paid for by tax 
assessment or by the application of sur- 
plus accumulation; new suburban cus- 
tomers have made no such payments and 
their rates should be high enough to 
make up the difference. 

3. The interest rates to be applied 
against the investment provided by the 
city water users or taxpayers should not 
be the interest rate at which the city can 
borrow money, but should be the value 
of money to the individuals who paid 
for the facilities through water rates or 
taxes, probably an average of 6 per cent. 
Depreciation should also be included at 
1.5 or 2 per cent. As the operation is a 
municipal one, no property or income 
taxes are involved. 

An analysis might show, for example, 
that the debt-free value of a municipal 
water works system is $150 per mini- 
mum customer. If the water rates were 
carefully designed, and showed that the 
minimum charge inside the city should 
be $12.00 per year, then the minimum 
charge outside the city should be at least 
$11.25 per year higher (7.5 per cent of 
$150 for interest and depreciation). The 
annual minimum bill should properly be 
even higher than $23.25 because the dis- 
tance factor to the outside customer has 
not been added. 


municipal 


As previously mentioned, a superior 
court of Pennsylvania has held that a 
municipal utility which does not at- 
tempt to operate at a profit within the 
city nevertheless can properly add a 


ie. 


Jour. AWWA 


differential to its suburban rates to 
yield a profit over and above the added 
cost of operation (8). The court 
stated: “ . . . it should be noted that 
a municipal water company may serve 
residents within the city at cost, but is 
entitled to a profit on service in terri- 
tory outside its boundaries. (Am- 
bridge v. Public Utility Commission 
(1939) 137 Pa. Super. Ct. 50, PUR 
NS 50, 8 A2d 429.) 

In establishing a differential subur- 
ban rate, an increment should be ap- 
plied to the basic rate to cover added 
operating costs involved in supplying 
service to the outlying area. Munici- 
pally owned utilities not operating at a 
profit or charging off depreciation on 
property within the city should include 
a further increment to provide a profit 
or obtain a share of the depreciation 
cost from suburban customers. 

Those developing or reviewing exist- 
ing suburban rates are warned that, al- 
though differential rates are considered 
proper and equitable, they should be 
based upon definite extra-cost factors. 
This principle was stated clearly by the 
Public Service Commission of Montana 
(9) in reviewing a petition of Helena 
to increase minimum charges outside 
the city: “This Commission has held 
that when the city elects to furnish 
water to consumers outside of the city 
it stands on the same footing as a pri- 
vate utility, and that no different rates 
may be approved for such out of city 
service unless they are justified on an 
actual cost basis.” 

It also is necessary that, once estab- 
lished, differential rates be applied con- 
sistently. This principle was upheld in 
the Texas supreme court, by a five-to- 
four vote, in a 1952 decision on sub- 
urban rates being charged at Tex- 
arkana : 
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We think the effect of the statute is 
that when a city decides to exercise this 
power to provide its utility service to 
customers outside the city limits it may 
then fix such service charges as it decides 
the situation requires; if it requires a 
higher charge than is fixed against resi- 
dents of the city for the same service, the 
city may exact the higher rate. But 
whatever it fixes, a rate status between 
the city and its outside customers is 
thereby established and the city cannot 
thereafter arbitrarily change the rate so 
as to discriminate, or further discriminate, 
between them and customers residing in 
the city. This conclusion is certainly in 
line with well-established principles of 
public utility law. 
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For these reasons we hold that the 
statute did not change the common law 
rule prohibiting unreasonable discrimina- 
tion. The ordinance is therefore void 
unless the Petitioner can show, on an- 
other trial of the cause, that there is some 
reasonable basis for the difference in 
rates which it establishes. In order that 
the Petitioner may have an opportunity 
to make such a showing the judgment of 
the Court of Civil Appeals reversing and 
remanding the cause is affirmed. 


For those desiring to study further 
or to develop differential suburban 
rates, examples of such rate schedules 
have been included in an appendix to 
this report. 


ne Suburban Water Rates—Public Fire Protection 


The discussion up to this point has 
applied to metered water sales only. In 
determining proper suburban rates, a 
complication often arises when charges 
for suburban public fire protection wa- 
ter service or hydrant rental are con- 
sidered. Charges for such service 
within a municipality normally are paid 
by it from funds derived from the col- 
lection of ad valorem taxes. This is 
equitable because the extension of mu- 
nicipal fire protection is a benefit to the 
entire community and not to the water 
consumers only. In suburban areas, 
however, it becomes quite difficult for 
the water utility to collect such charges, 
for, except in sanitary or water dis- 
tricts, there usually exists no public 
agency with the necessary taxing pow- 
ers. 

Several states authorize the establish- 
ment and operation of suburban water 
utility districts. These utilities furnish 
water service in suburban and rural 
areas, collecting for public fire protec- 
tion in the same manner as publicly 
owned water utilities within cities and 


towns. Such suburban water utility dis- 
tricts are established by proceedings in- 
itiated by, or through, officials corre- 
sponding to county commissioners in 
most states. Although these districts 
have been organized primarily for the 
extension of complete water service to 
suburban customers, it should be possi- 
ble to adapt such a scheme to the estab- 
lishment of special fire protection taxing 
districts in the counties surrounding mu- 
nicipalities that furnish suburban water 
service, provided, of course, that the leg- 
islature can be prevailed upon to pass 
the necessary enabling legislation. A 
rather complicated legal procedure is 
required for the creation of such spe- 
cial taxing districts, however, and the 
scheme would hardly be adaptable for 
small subdivisions or main extensions 
serving small areas. 

In California, county boards of su- 
pervisors are authorized to establish 
county “fire districts” and to collect spe- 
cial fire district taxes to pay for hydrant 
rental. Under this system, the parent 
utility can extend its distribution sys- 
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tem into suburban areas and collect hy- 
drant rental charges from the county 
“fire districts.” 

In at least one state, Indiana, it is 
possible to develop a plan that indi- 
rectly enables a water utility to col- 
lect suburban fire protection charges. 
Township fire departments can be or- 
ganized with authority to collect taxes 
for their operation. From these funds, 
hydrant rental or public fire protection 
water service charges can be paid. This 
system would be more equitable for 
those not having fire hydrants available 
than levying of taxes to pay for the 
water service only would be, because 
everyone, even including those with no 
protection from fire hydrants, would 
enjoy a measure of fire protection from 
chemicals and water carried by the fire 
trucks, 


Surcharges 

Probably the most readily applicable, 
but not necessarily the most equitable, 
method of paying for public fire protec- 
tion water service in suburban areas 
would be for the charges to be borne 
by the customers, either in the differen- 
tial rates or through payment of fire 
protection surcharges. In some local- 
ities where this system has been fol- 
lowed—Seattle, for example—a_uni- 
form surcharge for fire protection water 
service has been levied upon all sub- 
urban customers. In other instances, 
the amount of the surcharge varies with 


rahe Suburban Main Extension Policies 


Having determined that it would be 
desirable to extend water service into 
a suburban area and having decided 
upon the rates to be charged, the utility 
is still faced with the equally important 
problem of determining how the cost 
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the service or meter size. At Indian- 
apolis, suburban customers pay the 
same basic metered service rate as do 
city customers, plus a suburban water 
service surcharge ranging from 75 cents 
per month for a -in. meter to $30 for 
a 6-in. meter. Admittedly, the value 
of combined metered and fire protection 
water service extended to suburban 
customers is not necessarily in direct 
proportion to the meter size, but it does 
reflect the benefit to some degree. 
There is also extra expense involved 
in providing metered water service to 
larger customers. A surcharge estab- 
lished as a percentage of the water bill 
would probably result in a charge more 
in proportion to the benefits derived 
from the fire protection water service. 

In general, it would appear equitable, 
as between water customers of a given 
class, to establish a surcharge as a 
means of paying for public fire protec- 
tion water service in suburban areas— 
equitable, that is, if it can be considered 
just to charge only the water customers 
for such service, which is available not 
only to them but also to their neighbors 
not using city water. 

Be that as it may, payment for public 
fire protection water service in sub- 
urban areas should be provided from 
taxes, differential suburban rates, or 
through collection of surcharges. Ex- 
amples of rate schedules providing for 
payment of suburban surcharges will be 
found in the Appendix. 


of constructing main extensions into 
the area can best be defrayed. Some 
state commissions that regulate pub- 
lic utilities have established or recom- 
mended rules governing the extension 
of mains by private utilities. Other 
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state utility commissions have de- 
veloped no detailed policies but review 
problems arising in connection with 
such main extensions upon their in- 
dividual merits. In a number of states, 
the commissions have no jurisdiction 
over such problems. The operations of 
municipally owned utilities within the 
city are not normally under commission 
jurisdiction, but, in some states, the 
commission may take an interest in 
suburban operations, as, in that field, 
the municipalities may be said to as- 
sume the role of a privately owned util- 
ity. It will often be found, however, 
that, even though the commission has 
no jurisdiction, the municipal utilities 
adopt the same main extension policies 
as the privately owned systems. In 
view of these variable circumstances, 
this committee cannot expect to present 
generally acceptable, detailed methods 
of financing suburban main extensions. 
It is possible, nevertheless, to outline 
the broad principles upon which accept- 
able suburban extension policies can 
Principles 


be based. 


In 1949 this committee presented a 
progress report (1) in which funda- 
mental water main extension policies 
were discussed. As these principles 
are equally applicable to suburban ex- 
tensions, it appears worth while at this 
point to restate them. Main extension 
policies should: [1] be nondiscrimina- 
tory; [2] be based upon business prin- 
ciples; [3] assure that main extensions 
will be self-supporting ; [4] provide for 
customer participation in the financing 
of extensions where service is needed 
within the established service area if 
the anticipated revenue is insufficient 
to warrant the utility’s making the ex- 
tension unassisted ; [5] be implemented 
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by the adoption and promulgation of 
comprehensive rules, which should be 
reviewed periodically. eae 

gy wi 
Utility Rules 

In accordance with these principles, 
definite, nondiscriminatory rules should 
be developed for administering these 
policies. Before such rules are drawn 
up, the 1949 progress report of this 
committee should be reviewed. 

In developing suburban main exten- 
sion rules, it is of the utmost impor- 
tance to publicly owned utilities that 
the municipal authorities completely un- 
derstand and approve the financial ar- 
rangements by which it is proposed to 
finance extensions beyond the corporate 
boundaries. 

Precautions should be taken, in im- 
plementing suburban main extension 
policies, to devise financing rules that 
will obviate the necessity of raising 
the basic rates in order to defray the 
cost of providing plant additions re- 
quired by such extensions. The exten- 
sion of service into suburban areas will 
use up an increment of plant capacity 
that otherwise would have been avail- 
able for the customers within the city. 
As a result, sooner or later it will be 
necessary to expand these facilities, ex- 
cept in those unusual instances where 
the extent of suburban expansion is 
within the limits of existing excess 
plant capacity. If the net revenue ac- 
cruing from the extensions is not suffi- 
cient to pay for plant expansion, it be- 
comes necessary to raise the rates for 
all customers, a procedure that is nor- 
mally unfair to inside-city customers. 
To avoid this situation, the financing 
rules adopted should be designed to 
assure that the ratio of the revenue 
from the extension to the investment 
assumed by the utility will be sufficient 
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to make the extension self-supporting. 
To meet this requirement, the revenue 
from the extension must not only pay 
the operating costs resulting from its 
addition to the system, but must also 
defray the fixed charges on the incre- 
ment of utility plant devoted to its serv- 
ice. 

In special circumstances it may be 
deemed advisable by the agency oper- 
ating the primary utility to make exten- 
sions on a more liberal basis, but, when 
that is done, it should be realized that 
the suburban areas are, in effect, being 
subsidized at the expense of the cus- 
tomers within the basic area. It may, 
for example, be desirable to promote 
suburban development for the purpose 
of relieving urban overcrowding or for 
remedying a health hazard that might 
affect the entire community. 

In developing the rules to be adopted 
for implementing the main extension 


policies, certain fundamental principles 


should be observed. These are outlined 


helow. 


Ownership of Extension ye 


The title of ownership of an exten- 
sion should always be vested in the util- 
ity, regardless of the advances in aid 
of construction given by promoters or 
other customers. The utility must un- 
dertake the maintenance and the ulti- 
mate replacement of the pipe and must 
have full control over it, including the 
right to connect additional customers 
without the consent of the promoter or 
other parties helping to pay for its 


construction. 

The utility should definitely reserve 

the right to make further main exten- 


sions beyond or laterally from the 
extension being paid for. Further ex- 
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tensions should not be considered ad- 
ditional connections to the extension 
and should not entitle the original pro- 
moter to a refund. 

Pipe Sizes 

The utility should always determine 
the size and type of pipe for the ex- 
tension. If the utility wishes to in- 
stall larger pipe than that reasonably 
required to serve the territory to be 
traversed by the extension, the excess 
cost, under prevailing practice, would 
be borne by the utility. The relation 
between the cost of the proposed exten- 
sion and the revenue estimated to ac- 
crue from it should not, however, be 
allowed to influence the utility in de- 
termining the size of the pipe actually 
to be installed. The pipe size normally 
selected should be sufficient to yield 
proper fire flows. Extensions smaller 
than 6 in. in diameter should be con- 
sidered as affording domestic service 
only and should be installed only in 
cross streets where they will not be 
called upon to serve fire hydrants, fire 
protection being afforded by hydrants 
in adjoining streets served by an ade- 
quate grid system. 

It has recently been suggested by 
a committee of the Indiana Section, 
AWWA, under the chairmanship of 
A. O. Norris (8), that the utility 
should not make the customer respon- 
sible for a size of pipe large enough 
to provide fire protection for the areas 
immediately adjacent to, or fronting 
upon, the street in which the main is 
being laid. The basis should rather 
be the weighted average size of main 
in the system, exclusive of feeder and 
trunk mains. This method would ap- 
pear to be equitable, as it gives recogni- 
tion to the fact that all mains in a grid 
system cannot be of the minimum size 
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necessary to provide proper fire flows 
in areas remote from the feeder or 
trunk mains. Such a provision would 
afford some relief to the utility, and 
would likewise provide a means of 
equalizing charges for customers served 
from, say, 2-in. mains in cross streets 
who are enjoying fire protection water 
service from larger mains in adjoining 
streets. 


Utility Investment 


The rules should specify the amount 
of investment to be made by the utility 
in suburban extensions. It the utility 
commission having jurisdiction has 
promulgated specific regulations on the 
subject, the utility should, of course, 
follow these requirements in drafting 
its own rules. It should, however, re- 
view the effect of long-continued ap- 
plication of such regulations upon its 
financial structure and, if it is definitely 
unfavorable, should petition for relief. 

Different policies on subdivisions 
prevail in different localities. In some 
places, it has been the practice to re- 
quire developers of subdivisions to pay 
the entire cost of installing water dis- 
tribution mains, in recognition of the 
fact that the promoter will recover the 
cost of the installation from the sale of 
lots. In other utilities, provision is 
made for future refunds to promoters 
when business develops within the sub- 
division. It is not within the province 
of this report to state which method is 
proper, for circumstances vary. Many 
believe, however, that the subdivider 
should not be subjected to rules or 
plans that differ from those applied to 
other customers desiring water service 
extensions. Of course, if the sub- 
divider merely sells lots and it is left to 
chance or to the demand for residential 
building in the area to develop business 
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for the utility, the subdivider should 
advance the entire cost of the installa- 
tion. Usually he should receive the 
same refund when business develops as 
do others who help finance water main 
extensions. On the other hand, when 
the subdivider builds houses as part of 
his project, the subdivision may be 
completely developed as soon as the 
main installation is made. Under such 
circumstances, it would appear equita- 
ble for the subdivider to be given credit 
for the business received by the utility 
and for the utility to pay a commensu- 
rate part of the extension cost, if the 
same privilege is given to individual 
applicants for extensions. 

The committee has agreed (1) that 
the utility investment in a water main 
extension should properly be based on 
the amount of revenue to be derived 
from the extension rather than on the 
average width of the lots, the average 
number of feet of main per customer 
on the existing distribution system, or 
similar criteria expressed as the num- 
ber of feet of “free” extension to be 
allowed per customer. To base the 
“free” extension upon a stated number 
of feet of main per customer is to place 
the utility in an embarrassing position 
in times of rising prices, because the 
revenue dollar remains stable in rela- 
tion to the number of gallons of water 
it will purchase while the value of the 
construction dollar used to pay for main 
extensions diminishes. This forces the 
utility to invest more and more of its 
revenue dollars to pay for the stated 
length of main that will be installed 
free of charge. Should the water rates 
be adjusted each time an extension is 
made, this inequity would not occur, 
but this is not practicable. It was the 
consensus of the committee, in its 1949 
progress report (1), that the amount 
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of the “free” extension should be ex- 
pressed in dollars rather than in feet 
of main. 

The same situation will prevail in 
the case of suburban main extensions. 
Therefore, the utility investment in a 
suburban extension should be ex- 
pressed in terms of the number of dol- 
lars that the utility will invest for each 
dollar of revenue per anticipated cus- 
tomer on the extension, and not in 
terms of a stated number of feet of main 
per customer. 

Actually, the crux of the suburban 
water main extension problem, as it 
relates to the length of the “‘free’’ ex- 
tension or the investment the utility will 
make in it, lies in the determination of 
the amount, in dollars, that the utility 
can afford to contribute toward the cost 
of the extension. A number of meth- 
ods of computing this investment are 
in use throughout the country. Most 
of them are based upon the philosophy, 
aptly stated in 1941 by F. R. Berry 
(17), that, in establishing the amount 
of money the utility can afford to in- 
vest in a main extension, recognition 
must be given to the fact that the 
extension costs are only a part of the 
expense being accepted by the utility 
when an extension is made. 

Berry clearly outlined a method of 
computing the proper investment to be 
made in extensions by developing a re- 
lationship between anticipated revenue, 
operating ratio (the percentage of the 
gross operating earnings expended for 
operation, maintenance, and taxes), 
ratio of pipeline investment to total in- 
vestment, and proper rate of return. 

In 1949 A. O. Norris (18) also de- 
scribed a method of basing the utility 
investment in main extensions on the 
same factors. Later, in 1952, Norris 
(8) reduced these relationships to an 
algebraic expression that can easily be 
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solved. As this formula offers a ready 
means of computing the proper utility 
investment in a main extension, it is 
presented here, along with the example 
used by the author. 

Let X equal the amount in dollars 
that properly can be spent on a main 
extension ; A equal the anticipated gross 
annual revenue from the extension; B 
equal the operating ratio; C equal the 
percentage of total plant that is in- 
vested in pipelines; and R equal the 
proper rate of return (applicable to 
privately owned utilities or to munici- 
pally owned utilities operating in sub- 
urban areas), or the percentage of total 
investment needed annually to cover 
the cost of borrowed money (applicable 
to publicly owned utilities in the basic 
service area). The formula is: 


(A — AB) C 


Assuming 4 is $30 a year, B is 60 per 
cent, C is 40 per cent, and R is 6 per 
cent: 


_ ($30 — $30 X 0.60) (0.40) 


Therefore, for a rate of return of 6 per 
cent, the utility can invest $80 in a main 
extension to serve a customer who will 
yield $30 in annual revenue. 

In its 1949 report, this committee 
presented a different method of de- 
termining the investment to be made in 
a main extension but one that will yield 
the same result as the above formula. 
The committee’s method employs basic 
data on revenue and expense instead 
of using the operating ratio as such. 

With either method, the ratio of the 
computed amount of the “free” exten- 
sion investment, X, to the anticipated 
revenue, A, is a “multiplying factor” 


that can be applied to the anticipated 
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revenue from other extensions to yield 
the proper free investment. In the 
Norris example, divide $80 (computed 
investment in the “free” extension) by 
$30 (anticipated revenue) and develop 
2.5 (approximately) as the multiplying 
factor to be used in determining proper 
extension investments when different 
amounts of revenue are anticipated.* 
Thus, should it be estimated that there 
will be ten customers on a proposed 
extension and that their average annual 
water bill will be $30 each, the amount 
that the utility should invest in the 
extension would be 10 x $30 x 2.5= 
$750. 

The committee cautions those de- 
veloping a plan based upon revenue 
accrued from suburban extensions that, 
when differential rates are charged for 
suburban water service, the increment, 
being based upon added cost factors to 
the utility, should not be included in 
the anticipated revenue for the purpose 
of computing the investment in “free” 
extensions. To include it would give 
the prospective suburban customer an 
unfair advantage over the customer in 
the basic area, in addition to penalizing 
the utility (8). 

Other methods of determining the 
“free” extension are used in various 
states. Some of these will be outlined 
later in connection with a discussion of 
public utility commission viewpoints. 


Customer Advances and Contribu- 
tions 
1. Deposits. In developing subur- 
ban main extension rules, it should be 
provided that, when the cost of the 
required extension exceeds the amount 
which the utility is justified in investing 


*The multiplying factor can also be 
found directly from the formula by solv- 


ing for *. 
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in a “free” extension, the customers 
shall deposit the difference with the 
utility as an “advance in aid of con- 
struction.” It may be, as at Sacra- 
mento, Calif., that the water rates are 
so low that the revenue will be insuffi- 
cient to warrant any “free” extension 
whatever. 

2. Frontage fees or connection 
charges. When immediate customers 
post a deposit to make up the difference 
between the total cost of an extension 
and the investment by the utility in a 
“free” extension, subsequent customers 
usually become “free riders.” This is 
not equitable and gives rise to dissatis- 
faction on the part of the original de- 
posit payers. As a means of correcting 
such situations, some utilities collect 
frontage fees or connection charges 
from subsequent customers. These 
charges are then turned over to the 
original deposit payers as a means of 
assisting in the refund of their deposits. 
When all of the deposits have been 
refunded, the frontage fees or connec- 
tion charges can be allowed to accumu- 
late until the stated refund period has 
elapsed and then refunded proportion- 
ately to all frontage fee payers. After 
that, no fees are collected. Frontage 
fees usually are computed by dividing 
the total cost of the extension by the 
total frontage, thus arriving at a unit 
price per foot of frontage. The fees for 
individual customers can then be com- 
puted by multiplying their frontage by 
this unit price. Connection charges 
can be similarly established and _ re- 
funded. The amount of the charge can 
be computed by estimating the degree 
to which the extension area will be de- 
veloped during the refund period and 
dividing the total cost of the extension 
by the number of customers anticipated. 
The Louisville, Ky., Water Co. has de- 
veloped a connection charge system 
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that it successfully applies to suburban 
main extensions. 

3. Guaranteed revenue. Some util- 
ities will accept a guarantee of the min- 
imum revenue required to support a 
“free” extension. In applying this 
scheme, at the end of each year the 
aggregate revenue is determined and 
the guarantors make up the difference, 
if any, between the actual revenue and 
the guaranteed amount. This system 
obviously is practicable only if the 
guarantors are financially responsible. 

4. Special assessments. When the 
utility is municipally owned, special as- 
sessments, usually based on frontage 
served, are often levied to pay for main 
extensions. This method, however, is 
not available to municipally owned util- 
ities in extending their service into 
suburban areas. It could be adopted, 
however, in suburban areas served by 
utilities owned by special taxing or 
metropolitan districts. Such assess- 
ments are not truly advances in aid of 
construction, as no part of them is re- 
fundable. Rather they become contri- 
butions in aid of construction. 

5. Surcharges on water bills. A plan 
sometimes used to help finance water 
main extensions is based upon the col- 
lection of surcharges added to each bill. 
Such surcharges are established as a 
percentage of the bill for metered serv- 
ice. This plan has the advantage to the 
customer of permitting him to pay 
his advance in installments rather 
than in a lump sum. When such a 
system is followed, it usually is pro- 
vided that, if the extension exceeds a 
certain length over the “free” exten- 
sion limit, it will be necessary for the 
customers involved to make a lump- 
sum advance as well as to pay the sur- 
charge on the water bills. Public serv- 
ice commissions in at least two states, 
New York and West Virginia, base 
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their rules for making extensions upon 


such a plan. 
Refund of Advances 


In most plans, provision is made in 
the rules for the advances in aid of con- 
struction to be refunded, at least in 
part, by stating that during the de- 
velopment period—often assumed to be 
10 years—the utility will refund to the 
payers each year a sum based upon the 
revenue derived from the new custom- 
ers connecting to the extension during 
the year. The amount of the refund is 
computed in the same manner as the 
value of the “free” extension. The rule 
should provide that, if the entire ad- 
vance is refunded before the expiration 
of the stated development period, no 
further refunds will be made. In addi- 
tion to the refunds made by the utility 
in recognition of added revenue, front- 
age fees or connection charges collected 
from subsequent customers may be 
used to refund part of the outstanding 
advance. This matter has previously 
been discussed. 

Large water users who have assisted 
in financing main extension sometimes 
receive rebates of a stated portion of 
their annual water bill. The percent- 
age rebated usually is related to the 
length of the development period dur- 
ing which refunds will be made. In 
following such a plan, care must be ex- 
ercised lest the customer be encouraged 
to waste water and thus unfairly in- 
crease the amount of his refund. 

Under plans providing for assess- 
ments and guaranteed revenue, no re- 
funds are made. 

Any liability for refund of the bal- 
ance of an advance in aid of construc- 
tion should cease at the end of the 
development period. This provision 
should be clearly stated in the rules to 
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prevent disputes over ownership or fur- 
ther obligation of the utility. Any un- 
refunded balance of an advance auto- 
matically becomes a contribution in aid 
of construction at the end of the de- 
velopment period. 
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In computing refunds on a revenue 
basis, the differential charges levied 
upon suburban customers to compen- 
sate the utility for the added cost of 
serving them should not be considered 
revenue. 


Public Service Commission Rules and Policies 


Public service commission jurisdic- 
tion over water utilities varies widely 
from state to state. There are states 
where the commissions that exercise 
jurisdiction have not established poli- 
cies on water main extensions. Other 
commissions act in advisory capacities 
only, while some judge individual main 
extension problems upon their merits 
and issue orders based on findings in 
each instance. In at least five states, 
the utility commissions have adopted 
definite regulations on main extensions. 
Before establishing rules on suburban 
extensions, the utility management 
should determine the attitude of the 
commission. This applies even to mu- 
nicipally owned utilities, which in most 
states are not under commission juris- 
diction. The main extension policies 
of privately owned utilities often set a 
pattern on which municipal rules can 
well be based. Furthermore, commis- 
sions may have jurisdiction over the sub- 
urban operations of municipally owned 
utilities. The Kentucky Court of Ap- 
peals held (10) that the public service 
commission “has jurisdiction over rates 
charged and services rendered by a 
city-owned water company as regards 
water furnished to consumers residing 
outside the city limits. Cities are free 
of regulation by the Commission only 
within their corporate limits and when, 
in the instant case, the city supplied wa- 
ter outside its corporate limits, its ex- 
emption from regulation as to rates and 
services by the Commission ceased. 


Therefore, the city was properly en- 
joined from fixing rates applicable to 
water users beyond the city boun- 
dary.” 

A contrary opinion has recently been 
expressed by the attorney general of 
Nevada (19), but it is believed possible 
that all of the issues in the case were 
not fully developed. Be that as it may, 
it behooves the management of munici- 
pally owned utilities that either are ex- 
tending or plan to extend service into 
suburban areas to reckon with the pos- 
sibility that the public service commis- 
sion in their state may have jurisdiction 
over their suburban activities. 

In 1952 Fred Witherspoon, Engr., 
Indiana Public Service Commission, 
conducted a survey of public service 
commission policies on main extensions 
in nineteen states and kindly made his 
files on the subject available to this 
committee. Table 1 has been prepared 
to show typical requirements and poli- 
cies of representative commissions. 
The lack of uniformity in the degree of 
jurisdiction exercised and in the com- 
mission requirements or provisions sug- 
gested for adoption by the utilities is 
astounding. Of the nineteen commis- 
sions included in the study, only the 
nine shown in the table had _ specific 
requirements or had developed definite 
bases for the implementation of main 
extension policies. Four others— 
Georgia, Nebraska, Minnesota, and 
Iowa—have no jurisdiction over water 
utilities, 
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Certainly there is a need for the work 
now being done by NARUC in de- 
veloping uniform rules. In view of the 
diversified opinions on proper water 
main extension rules and in considera- 


The Main Extension Policy Commit- 
tee, in studying the suburban main ex- 
tension problem, found it necessary to 
broaden the scope of its investigation to 
include legal and civic, as well as finan- 
cial and administrative, aspects. Fur- 
ther, the matter of suburban water rates 
was so closely related to main extension 
financing that a review of policies on 
such rates likewise had to be under- 
taken. 

Because of the great diversity of 
practice and circumstance, it was con- 
cluded that, at this time, it would not 
be feasible to develop specific recom- 
mendations on administrative practices. 
Certain general conclusions can _ be 
drawn, however, remembering that ex- 
ceptions to them can readily be found. 

Under normal circumstances, if the 
system is adequate, it usually can be 
concluded that, in the absence of con- 
trary charter provisions, public service 
commission rulings, or impeding finan- 
cial obligations, it will be legal to ex- 
tend water service into suburban dis- 
tricts. Likewise, it will be desirable to 
extend such service, provided the sub- 
urban business is developed upon a 
sound financial basis and proper safe- 
guards are established to protect the city 
against uncontrollable fringe growth. 
The indiscriminate extension of water 
service into suburban areas enables 
these districts more readily to defy the 
efforts of the city to annex them. 

Should it not be feasible or desirable 
to extend service into suburban areas 
from the water works serving the par- 


iis 
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tion of the project being undertaken by 
NARUC, it can be seen that this com- 
mittee is not now in a position to pre- 
sent a specific set of main extension 
rules to the water works industry. 


ent city, suburban water districts can 
be established if the creation of such 
districts has been authorized by the 
legislature. Suburban water service 
also can be provided by privately owned 
suburban water works. Under special 
circumstances, metropolitan water util- 
ities can be developed and operated suc- 
cessfully. Such utilities, in effect, con- 
stitute a partnership between the parent 
city and the outlying areas. It may be 
anticipated that the establishment of 
suburban water districts, suburban wa- 
ter companies, and metropolitan util- 
ities will make more difficult the an- 
nexation of the suburban areas to the 
parent city. 

Rates for suburban water service 
should produce sufficient revenue to 
pay for the added cost of service and 
also yield a profit. Court decisions in- 
dicate that a municipally owned water 
works can establish suburban rates that 
will yield a profit even though the util- 
ity might not derive a profit from its 
operations within the city. As mu- 
nicipal utility operations outside the 
city are in the same category as those 
of privately owned utilities, suburban 
rates may be subject to the jurisdiction 
of the public service commission, even 
though it may have no control over the 
rates charged within the city. 

It is somewhat difficult for the cen- 
tral utility to collect charges for public 
fire protection water service from sub- 
urban areas. It can be done, however, 
through the creation of “fire districts,” 
as in California, or through the applica- 
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tion of surcharges to the bills for me- 
tered service. Other, less usual, meth- 
ods also are available. 

Suburban main extension policies 
should be based upon the same prin- 
ciples as those applicable to service 
within the city. The suburban policies 
should : 

1. Be nondiscriminatory. 

2. Be based upon business princi- 
ples. 

3. Assure that the main extensions 
will be self-supporting. 

4. Provide for customer participa- 
tion in the financing of extensions if 
the anticipated revenue is insufficient to 
warrant the utility’s financing the ex- 
tension unassisted. 

Rules should be adopted to guide the 
application of these policies to the ex- 
tension of mains into suburban dis- 
tricts. These rules should provide: 

1. That the ownership of the sub- 
urban main extensions be vested in 
the utility, even though others may as- 
sist in financing their construction. 

2. That the utility have the right to 
make further extensions without incur- 


ring additional obligation to the origi-— 


nal extension promoter. 

3. That the utility determine the size 
of the pipe to be installed and that it 
be of sufficient size to yield proper fire 
flows and permit further extension, 
even though the promoter is charged 
only for a pipe of sufficient size to 
afford proper service in the immediate 
area traversed by the extension. 

4. That the utility investment in a 
suburban extension should be based 
upon the amount of revenue to be de- 
rived from it, the relation of the operat- 
ing ratio to the value of the existing 


distribution mains being a yardstick © 


for use in determining the proper utility 
investment in the extension. 
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Public service commission rules or 
policies governing the suburban exten- 
sion of water mains vary widely be- 
tween states. NARUC now is develop- 
ing uniform rules, and it is hoped that, 
when completed, they will promote the 
establishment of uniform policies and 
procedures for extending water service 
into suburban areas. 
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APPENDIX 
Differential Suburban Rates 


_ Suburban rate schedules illustrating 
the principles discussed in the text of 
the report are presented in this Ap- 
pendix, not because they will be ap- 
plicable to other utilities but rather 
because they may show how certain 


Los Angeles Rates 


Monthly Minimum Charge 


Meter Size Inside City mc City 
$ 


1.69 
2.54 
3.38 
5.07 
6.76 

10.14 

13.52 

16.90 

20.28 


1.10 
1.65 
2.20 
3.30 
4.40 
6.60 
8.80 
11.00 
13.20 


Metered Rates 


Outside City 
¢/100 cu ft 


Inside City 


Quantity 
cu ft €/100 cu ft 


14.8 
13.7 


First 3,300 
Next 30,000 
Over 10,000,000 
{ 
First 500 
Over 500 


4.0 


Metropolitan Utilities Dist. 
(Omaha, Neb.) Rates 


Quantity Inside City | Outside City 
cu ft ¢/100 cu ft ¢/100 cu ft 
500 15 
13,500 12.5 
986,000 8 
500,000 
1,500,000 


500 

1,500 
12,000 
986,000 
1,000,000 
2,000,000 


Min. monthly bill $1.00 


Indiana polis, Ind., Water Co. 
Suburban Surcharge 


Meter Size Monthly poe 


NR 


First 
Next 
Next 
Next 
First 22.5 
1 or less Next 75 
2 
6 
8 
10 
0.75 
1.80 
2.70 
4.20 
|_| 6.60 
12.00 
30.0 18.00 
20.0 30.00 
= 
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utilities have established differential 
suburban rates and how others are col- 
lecting indirectly for suburban fire pro- 
tection water service through the appli- 
cation of surcharges to their basic rate 


Jour. AWWA 


not offered as models or suggested as 
being suitable for adoption by others. 
Recommendations on rate schedules are 
in the province of the AWWA commit- 
tee on rates and are not within the pur- 
view of the present committee. 


Revision of Tank Painting Standard 


On June 2, 1953, the AWWA Board of Directors approved revisions to the 
Tentative Recommended Practice for Painting and Repainting Steel Tanks, 


Standpipes, Reservoirs, and Elevated Tanks, 
D102. The changes affect the following sections: 


for Water Storage—AWWA 
Sec. 3.2.6, Sec. 4.2.1, many 


parts of Sec. 5 (particularly 5.4), Sec. 6, and parts of Sec. 7. 

In general, the more important changes were those made to restrict the use 
of cold-applied coal-tar paint (CA-—50) to parts of tanks above high-water level, 
and to permit the use of cold-applied tasteless and odorless tar-base paint. 

As in the past, reprints of the new version (D102-53T) will be made avail- 
able in conjunction with either the tank specifications, D100, or the tank inspec- 


tion and repair standard, D101. 
D101-D102 at 50¢. 


The D100-D102 combination is priced at 70¢; 
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Application 2 the Microstrainer to Water 
Treatment in Great Britain 


By Richard Hazen 


A paper presented on May 11, 1953, at the 


Annual Conference, Grand 


Rapids, Mich., by Richard Hazen, Partner, Hazen and Sawyer, New 


York. 


HIS paper presents a brief report 

on “microstraining” or fine-wire 
straining of raw water as practiced in 
Great Britain. The author has been in- 
terested in this development for some 
time and has taken the opportunity to 
visit some of the installations. The 
data presented were obtained from 
published papers and reports (1-4) 
and from correspondence with British 
water works officials and manufac- 
turers. 

It should be stated at the outset that, 
up to the present, the microstrainer has 
found its greatest application in the pre- 
treatment of water ahead of slow sand 
filters. The slow sand filter has been 
the work horse of British water purifi- 
cation for more than 100 years, start- 
ing with Thom’s first filters at Green- 
ock, Scotland, in 1827 and Simpson’s 
filters at London in 1829. In spite of 
the trend away from slow sand filters 
toward coagulation and rapid sand fil- 
tration, slow sand filters render excel- 
lent service in many places here and 
abroad. The latest plant of the Lon- 
don, England, Metropolitan Water 
Board, under construction at Ashford 
Common, will have 32 beds of } acre 
each and a total capacity of 108 mgd.* 
There is a tremendous investment in 


* Quantities given in U.S. gallons through- 
out. 


slow sand filters in Great Britain, and 
much attention has been devoted to 
means of increasing their capacity and 
effectiveness. 

One of the obstacles to slow sand 
filtration in Great Britain is the pe- 
riodic dense growth of algae in the raw 
water. The algae clog the filters rap- 
idly and the output is seriously limited 
at certain times of the year. In the 
London water supply, relatively pol- 
luted water is taken from the Thames 
and Lee rivers and is stored in open, 
shallow impounding reservoirs. The 
filters are also uncovered. The open 
storage of water relatively free from 
turbidity but rich in organic matter is 
ideal for the development of algae. 

For many years the Metropolitan 
Water Board and other water depart- 
ments have countered the algae growth 
by “double filtration.” A scrubber, or 
prefilter, similar in most respects to the 
American rapid sand filter with rela- 
tively coarse sand, is built ahead of the 
slow sand filter. No chemical coagula- 
tion is provided, but the prefilters re- 
move most of the algae and turbidity. 
The worth of the prefilters is indicated 
by the relative loading of the several 
filter plants of the Metropolitan Water 
Board during 1949, summarized in 
Table 1. It will be noted that the filter 
rates in the plants with prefilters are al- 
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most 2.5 times the rates through the 
plants without prefilters. 


Microstrainer Features 


In many plants, the microstrainer is 
now installed in place of the usual pre- 
filter. The microstrainer, a rotating 
drum filter with a stainless steel wire 
fabric (Fig. 1), is manufactured by a 
British firm.* Since 1947, when the 


first unit went into operation, micro- 
straining plants with a total capacity of 


TABLE 1 
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stainless steel fabric (Fig. 4). The 
fabric is made up of 75 pairs of warp 
wires (0.0024-in. diameter) per inch 
and 490 weft wires (0.0022-in. diam- 
eter) per inch. There are approxi- 
mately 73,500 openings per square inch, 
with the inner and controlling aper- 
tures having a nominal size of 35y, 
or 0.035 mm (Fig. 5). The strainer is 
successful not only because the fabric 
provides extremely small apertures, but 
also because the percentage of open 


Effect of Prefilters on Secondary Filter Operation 
(London Metropolitan Water Board) 


Prefilters 


Slow Sand Filters 


Area 
sqft 


gpm/sq ft 


Rate 
mgd/acre 


Area 
acres 


Rate 


With prefilters 
Hampton 43,680 
Kempton Park 9,984 
Walton ome 7,488 
Stoke Newington 10,800 
Avg 


Without prefilters 
Barnes and Barn 
Elms* 
Surbiton 
Lee Bridge 
Others 
Avg 


1.53 
3.00 
2.67 


41.01 
9.60 
4.92 
9.04 


* A portion of the water passes through primary filters. 


more than 310 mgd have been installed 
or placed under construction. The gen- 
eral features of these installations are 
illustrated in Fig. 2, which shows the 
layout of four experimental strainers at 
the Kempton Park plant of the Metro- 
politan Water Board. Figure 3 is a 
photograph showing three of the units. 

The significant characteristic of the 
microstrainer is the extremely fine 


* Glenfield and Kennedy, Ltd., Kilmarnock, 
Scotland. 


area is large enough to pass large quan- 
tities of water at a reasonable head loss. 
Finally, the use of stainless steel makes 
the cloth strong enough to withstand 
backwashing under pressure and fairly 
rough treatment, and should assure a 
long life. 

The apertures in the fabric are com- 
parable in size to the pore spaces in 
clean, uniform filter sand. The strainer 
removes only those particles larger than 
the apertures or large enough to be 


*. 
Plant 
38 96 2.34 
12 43 4.80 7 : 
6 29 5.85 
9 36 3.98 
9 2,592 20 24.19 41 1.69 : 
24 26.11 48 1.84 ; 
25 24.75 49 1.99 
27 20.53 36 1.75 
1.82 
| 
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caught by a mat built up on the strainer. 
As it is washed continuously, a part of 
the drum is always free from any mat- 
ting and at least some of the particles 
smaller than the apertures will pass 


RICHARD HAZEN 


Jour. AWWA 
portance, and the limitations of the mi- 
crostrainer must be recognized. 
Raw water enters the inside of the 
drum and passes outward through the 
fabric, which is usually protected by a 


Reprinted from the Journal of the Institution of Water Engineers (2) 


Fig. 2. Cutaway Drawing of Microstrainer 


through the screen. On the other hand, 
sand filters remove particles and col- 
loidal material very much smaller than 
the pore spaces between the sand grains, 
This difference is of fundamental im- 


pilot screen, inside and out. Straining 
rates depend upon the raw-water qual- 
ity, ranging from 4 gpm per square 
foot for heavily contaminated waters to 
15 gpm per square foot for good-qual- 


| 
a 


July 1953 


ity supplies from impounding reser- 
voirs. A standard microstrainer, 74 ft 
in diameter and 5 ft wide, will strain 
3 mgd under ordinary conditions. 

The drums are rotated by multispeed 
drives at a circumferential velocity of 
12-50 fpm. The head loss is usually 
less than 6 in. through the fabric itself 
and not more than 12-18 in. through 
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a space of only 44 by 16 ft. The strain- 
ers were installed in parallel with the 
prefilters to obtain comparative operat- 
ing data. The piping was arranged to 
supply one slow sand filter (No. 1) 
from the microstrainers, while two fil- 
ters (No. 4 and 5) fed from the pre- 
filters were selected for observation and 
comparison. 


Reprinted from the Journal of the Institution of W 


Fig. 3. 
photograph. 


the entire straining plant, including in- 
fluent and effluent piping. Backwash 
is applied through jets at a pressure of 
5-16 psi. The quantity of wash water 
for a strainer operating near capacity 
ranges from approximately 0.5 to 1.5 
per cent of the total water filtered. 

It will be noted that the Kempton 
Park plant, containing four strainers 
with a capacity of 3 mgd each, occupies 


Kempton Park Microstrainers 
Three of the four microstrainers at the Kempton Park Works are visible in the 
The microstrainer diameter is 74 ft and its width is 5 ft. 


Performance 


The comparative performance of the 
microstrainers and prefilters at Kemp- 
ton Park is indicated by the data in 


Table 2. For the whole period of test, 
the average rate of filtration was ap- 
proximately 10 per cent higher in the 
filters taking prefiltered water. The 
two sand beds following the prefilters 
were not cleaned as often as that fol- 


> 

a 


TABLE 2 


om Comparative Effects of Microstrainers and Prefilters on Secondary Filter Operation 
(Kempton Park Works) 


Secondary Filter Operating Data 


4-yr Period* 


Period of Best Opera- 
tion With 2-in. Head 
Losst 


Operation at 5-in. 
Head Losst 


Pretreatment Prefilters 


Micro- 
strainers 


Micro- 
strainers 


Micro- 


Prefilters strainers 


Prefilters 


Slow sand filter No. 

Total run—days 

No. of times bed cleaned 

Water filtered per acre cleaned 
—mil gal 

Avg filter rate—mgd/acre 

Avg amount of sand skimmed 
per cleaning—cu yd 


4&5 
1,257 
37 


239 
7.0 


76 


1,116 


1 4&5 4&5 
113 204 
50 3 7 


144 
6.5 


274 
7.1 


202 
6.9 


88 


* March 1948-March 1952, excluding the period August-November 1949, when low water prevented the 


operation of both prefilters and microstrainers. 


+t November 1949—March 1950; four microstrainers in use. 
$¢ April-December 1952; two or three microstrainers in use. 


lowing the microstrainers, and, in over- 
all performance, the quantity of water 
filtered per acre cleaned was consider- 
ably greater for filters No. 4 and 5 than 
for filter No. 1. The results obtained 
with the microstrainers for the entire 
4-year test period were affected ad- 
versely by improper operation of filter 
No. 1 during the first few months. 
The exact cause of the difficulty has not 


been determined but is believed to have 
been within the slow sand filter itself, 
independent of the microstrainers. The 
relatively better performance of the 
microstrainers following this initial dif- 
ficulty is indicated by the remainder of 
Table 2. Wash water consumption 
varied between 1 and 4 per cent for the 
prefilters and between less than 0.5 and 
4.5 per cent for the microstrainers. 


TABLE 3 


Comparative Effects of Microstrainers and Prefilters on Water Quality* 


Impounded 


Item Water 


Amount 
Removed 
per cent 


Micro- 
strained 
Water 


Secondary 
Filtrate 


Primary 
Filtrate 


ppm 


Ammonia nitrogen 


Albuminoid nitrogen 


Oxygen absorbed (3 hr at 27°C) 


0.11 


0.14 


91 


38 


1.56 26 


Turbidity (silica scale) 


Color 


* Average for 5-year period, 1948-52, at Kempton Park Works. 


> 
i 
202 
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250 176 
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This comparison may be misleading. 
The straining plant is rated at 5-6 in. 
of head loss, but during most of the 
test it was operated at less than full 
capacity with a loss of only 1-2 in. As 
the quantity of wash water is fairly con- 
stant, the percentage is relatively high 
when the plant is operated at less than 
capacity. 

The comparative effect on the physi- 
cal and chemical characteristics of the 


From J. Inst. Wtr. Engrs. (2) 


Fig. 4. Microstrainer Fabric 


A typical diatom (Cymbella) ts shown 
against the fabric in the lower left-hand 
corner of this isometric drawing. 


water is shown in Table 3. It will be 
noted that neither the prefilters nor the 
microstrainers appreciably reduced al- 
buminoid nitrogen, oxygen absorbed, 
or color. The microstrainers had no 
effect on ammonia nitrogen and re- 
duced turbidity only slightly, whereas 
both were reduced substantially by the 
prefilters. The final effluents, after 
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passage through the slow sand filters, 
were identical, however. 

The microstrainer will not remove 
color or colloidal material and has little 
effect on turbidity unless it is combined 
with mat-forming substances such as 
algae. Alum floc acts more like a liquid 
than a solid and passes through the 
wire mesh. The removal of large-size 
plankton is more nearly complete than 
that of small organisms. Table 4 shows 
the percentage removal as indicated by 
samples collected at the Barrow Works 


Outer Limiting 
Aperture, 48 


Inner Limiting 
Aperture, 35 


From J. Inst. Wtr. Engrs. (2) 
Fig. 5. Limiting Apertures 


The outer and inner limiting apertures 
of the microstrainer fabric shown in Fig. 
4 are defined in this drawing. 


of the Bristol, England, Waterworks 
Co. Figure 6 compares the algae popu- 
lation before and after straining over a 
period of several years. 

The greater percentage removal ac- 
complished after a mat has built up on 
the straining fabric is shown by data 
obtained at the Barrow plant: samples 
taken near the point of entry of the 
drum into the water indicated 43 per 
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TABLE 4 
Removal of Algae 


No. per Milliliter 


Organism 


Organisms Estd. Size 


Before Straining 


Removed 


per cent 


After Straining 


Synedra 
Asterionella 12,800 

tephanodiscus 740 
Unidentified small diatom 670 
Filaments of Gleotrichia 1,000 
Tetras pora 1,200 


7,500 


2,000 10 
450 3X 
0 4x 40t 
470 15x 60 
380 
670 
950 3-12 


* Number of colonies. 


t Size of elements; a complete, unbroken organism comprising several elements is considerably larger. 


cent removal (of Synedra), while those 
taken near the point of departure 
(where the water is passing through 
the matted portion) showed 98 per cent 
removal. 

The effect of microstraining on the 
performance of slow sand filters at the 
Barrow Works is summarized in Table 
5. The filtration rate through slow 
sand filters using strained water was 
almost twice the rate in filters using un- 
strained water. Furthermore, strain- 


ing doubled the quantity of water fil- 


tered per acre of sand cleaned. 
Operating Difficulties 

A number of operating difficulties 
have been encountered : 


een, 


Air binding has been caused by the 
pilot fabrics. This difficulty has been 
eliminated by using coarse pilot fabrics 
to prevent the formation of a stable 
water film across the openings. 

Some kinds of algae, particularly 
Tribonema, found extensively in the 
Thames River water, form a sticky mat, 
which clings tenaciously to the under- 
side of the straining fabric. This diffi- 
culty has been eliminated by removing 
the inside pilot fabric. 

Unstable waters likely to deposit cal- 


cium carbonate may clog the screens. 
Occasional application of hydrochloric 

acid is necessary to dissolve the calcium 


carbonate. Continuous neutralization 
of the water has not been required. 


= FABLES 
Effect of Microstraining on Filter Performance 
(Barrow Works, Bristol Water Works Co.) 


Filters Taking Strained Water Filters Taking Unstrained Water 


Water Filtered per 
Acre Cleaned 
mil gal 


Approx. Avg 
Filter Rate 
mgd/acre 


Water Filtered per 
Acre Cleaned 
mil gal 


Approx. Avg 
Filter Rate 
med/acre 
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1947 182 3.26 1.78 

1948 156 

7 1949 158 3.52 1.82 j 
1950 148 3.55 2.01 

161 3.35 2.07 
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Slime formations have been trouble- 
some in some waters but can be con- 
trolled by periodic heavy chlorine 
doses. 

At the Barrow plant, the strainers 
occasionally have been clogged with 
clay, apparently supported by a mat of 
algae. The clay can be removed by in- 
creasing the wash water jet pressure. 


Costs 


The comparative construction costs 
of microstrainers and other types of 
filters are illustrated by the data in 
Table 6. The cost of a 9-mgd plant at 
Barrow may be broken down thus: 


Substructure, pipe work, and drain- 
age (reinforced concrete, excava- 
tion mostly rock, 50 yd of pipe).. $15,400 
Superstructure (steel frame, asbestos 
siding, and cinder block) 
Microstrainers (3 at 3 mgd) 
Metering 


Total $49,560 
Cost per mgd 5,500 
Accurate operating cost data are not 
available, but the microstrainer should 
compare favorably with the prefilters. 
A microstrainer has a much lower head 
loss than a prefilter, needs almost no 
attendance, and does not require an 
unduly large quantity of wash water. 
The equipment is ruggedly built, with 
the stainless steel wire fabric a substan- 
tial cost factor. Apparently wire has 
stood up well for several years in exist- 
ing installations. Unless it proves 
necessary to replace the fabric at fre- 
quent intervals, the maintenance costs 
should be nominal. The Metropolitan 
Water Board and several other water 
works operators have decided that, al- 
though the performance of the micro- 
strainer does not quite equal the results 
obtained with prefilters, the expected 
cost savings are sufficient to favor it. 
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Fig. 6. 
The graphs show the algae population 
before and after straining. The 1951 
results were affected by an invasion of 
small diatoms (Synedra rumpens), at 
least 75 per cent of which passed the 


strainers 
Other Uses 


The microstrainer has been used in 
water works practice for purposes other 
than prefiltering ahead of slow sand fil- 
ters. Thus, several plants, up to 3-4- 
mgd capacity, which filter industrial 
and public water supplies with micro- 
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strainers alone have been built or are 
under construction. Such use is limited 
to situations where the removal of tur- 
bidity or color is unnecessary or rela- 
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in droughts lasting 40-50 days, the 
yield of the wells is expected to drop 
to 14 mgd. To make up the deficiency 
at such times, water is to be drawn 


tively unimportant. 
The Colne Valley Water Co. in 
Hertfordshire, England, plans to use 


from an open 500-mil gal reservoir, 
filled from the wells in wet weather 
when there is surplus water. The clear 


TABLE 6 
. 
Comparative Construction Cost Estimates 


Ashford Common Works, London area (108-mgd capacity) 
Conventional prefilters 
Total cost. ... 
Cost per mgd.... 
Microstrainer plant 
Total cost... 
Cost per mgd 


$1,568,000* 
14,500 


1,066, 800t 
9,900 


Fairmilehead Works, Edinburght 

Additional slow sand filters (6.3-mgd capacity) 
Total cost 
Cost per mgd 

Conventional prefilters (18.9-mgd capacity) 
Total cost. 
Cost per mgd. . 

Microstrainers (18. 9- mgd capacity) 
Total cost. 
Cost per med. 


Roseberry Works, Edinburgh (3.6-mgd capacity) os 


Slow sand filters (rated at 3.6 mgd/acre) 
Total cost... 
Cost per mgd... 
Coagulation and rapid sand filters 
Total cost... 
Cost per mgd... 


Microstrainers plus smaller slow sand filters 


Total cost... 
Cost per mgd 


* Includes $448,000 for “plant and auxiliaries’’ and $1,120,000 for ‘ 
‘plant and auxiliaries’ and $352,800 for ‘ 


t Includes $714,000 for ‘ 


109,000 
30,300 


‘building and civil engineering works." 
‘building and civil engineering works.” 


tc ost figures are for alternative methods of adding 6.3-mgd capacity to present 12.6-mgd plant, which now 


consists of slow sand filters with no prefiltration. 


the microstrainer ahead of coagulation- 
softening and filtration in an unusual 
arrangement. A 29-mgd water supply, 
taken directly from limestone wells dur- 
ing most of the year, will be softened in 
a high-rate upflow tank and then fil- 
tered. During the summer months and 


well water, exposed to sunlight and 
rich in phosphorus and silica, is ex- 
pected to support algae growth that 
might interfere with normal treatment. 
Therefore, the water from the reservoir 
will pass through a microstrainer be- 
fore going to the softening plant. It is 
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246,000 
39,000 
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believed that abnormal algae loads can 
be avoided and a fairly constant quality 
of water delivered to the softening 
plant. 


American Applications 


The author is uncertain whether 
microstraining equipment will have 
many applications in municipal water 
works in the United States. Most of 
the American slow sand filters are in 
the northeastern part of the country 
where occasional turbidity is likely to 
be more troublesome than algae. Pre- 
settling, sometimes with a coagulant, is 
often provided ahead of slow sand fil- 
ters, and the rates in many such Amer- 
ican plants are already equal to or 
greater than the highest rates employed 
in Great Britain. Normally, if conven- 
tional coagulation and rapid sand filtra- 
tion are required, there is little to be 
gained by microstraining. Coagulation 
and sedimentation will eliminate most 
of the organisms and particles that a 
microstrainer can remove, while the 
material that does escape will be caught 
on the filters. 

In 1951 Sanchis and Merrell (5), 
of the Los Angeles Dept. of Water and 
Power, described studies on diatomace- 
ous earth filtration for the removal of 
algae in the open distribution reservoirs 
of the city. The authors stated that 
chlorination yielded safe water but that, 
at some future time, more complete 
treatment might be indicated. Because 
of the particular circumstances, the 
small space requirements of the dia- 
tomaceous earth filters and their ability 
to operate under high pressure were 
attractive features. Sanchis and Mer- 
rell reported microscopic-organism den- 
sities ranging from 20 to 6,000 areal 
standard units per milliliter. Most of 
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the organisms were fairly large, the 
kind most susceptible to removal with 
a microstreiner. This situation is men- 
tioned only to illustrate the type of 
conditions under which microstraining 
might be useful. It is recognized that 
the special problems at Los Angeles 
might preclude the use of the micro- 
strainer entirely. 

Some communities using unfiltered 
water occasionally suffer from heavy 
algae growths. These could be helped 
by microstrainers, but complete re- 
moval of the algae is not likely to be 
obtained. The microstrainer certainly 
would not eliminate the “muddy water” 
common in unfiltered supplies. Possi- 
bly, the addition of a fibrous material 
or filter aid might give good results, 
but this complication would detract 
from the basic simplicity of the process. 

For those communities with slow 
sand filters sometimes harassed by 
heavy algae growths, the microstrainer 
does have a definite advantage, as 
proved by its success in Great Britain. 
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Microstraining was originally con- 
ceived for the specific purpose of filter- 
ing out planktonic invaders, especially 
algae, from impounded water supplies 
ahead of slow sand filters. The time 
between cleanings of slow sand filters 
can be increased considerably by the 
use of this method. Because, in the 


United States, the number of water 
plants employing slow sand filtration 
is very small indeed, applications of 


microstraining for this purpose are not 
very extensive. In general, it might be 
said that microstraining has a place in 
the art of water treatment for the re- 
moval of plankton and microscopic 
debris of various types from industrial 
water that has little colloidal turbidity 
or color and requires no other treat- 
ment. It is doubtful whether there are 
many water supplies that need only 
microstraining and chlorination to be 
satisfactory for human consumption. 

If a raw water is turbid and colored 
and contains colloidal impurities, mi- 
crostraining can usually do little but 
remove microscopic and macroscopic 
suspended matter. Bacteriological con- 
siderations apart, the main problem, 
turbidity and color, still requires the 
addition of chemicals for precipitation 
and coagulation, sedimentation with 
sludge removal, and rapid sand filtra- 
tion. It is also quite difficult, and not 
very economical, to use microstraining 
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on very dirty waters. Usually sedi- 
mentation and chemical treatment are 
essential before any filtration process 
can be employed for such waters. 

Microstraining is generally not suit- 
able for the removal of chemical floc 
from treated water. The amount fil- 
tered out depends upon the physical 
state of the floc, which, in water treat- 
ment, appears to be more liquid than 
solid and, hence, tends to flow through 
the fabric apertures quite readily. 
Studies on this problem are in progress, 
but at present the possibility of using 
microstrainers instead of rapid sand 
filters does not look very promising. 

An application of microstraining that 
is not of direct concern to the water 
works engineer but nevertheless de- 
serves mention is the additional clarifi- 
cation of sewage plant effluents. As 
such effluents are often discharged into 
small streams, further polishing after 
clarification is desirable, particularly if 
the effluent must be chlorinated. Sig- 
nificant reductions in suspended solids 
and biochemical oxygen demand can 
be achieved. At an English installation 
of this kind, suspended solids in the 
effluent have been reduced from 30 to 
10 ppm and the biological oxygen de- 
mand from 25 to approximately 10-15 
ppm. 


Chicago Pilot Microstrainer 


A pilot microstrainer was operated 
on raw Lake Michigan water at the 
Chicago South Dist. Filtration Plant 
for approximately 1 year, observations 
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being made on plankton removal, tur- 
bidity, filtrability index,* and other 
items. The pilot microstrainer had 
microfabric mounted on a drum with a 
diameter of 24 ft and a total length of 
2 ft. The rate of flow through the 
microstrainer was kept between 100 
and 200 gpm, depending on the char- 
acter of the water, as the maximum loss 
of head across the filtering fabric was 
never allowed to exceed 6 in. 

Figure 7 shows the monthly average 
plankton population in the raw water 
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ilaria, and Asterionella (diatoms), was 
eliminated. The removal of turbidity, 
measured on the silica scale, amounted 
to approximately 20-50 per cent. Be- 
cause turbidity in Lake Michigan water 
is of a very fine colloidal nature, it is 
not expected that much of it could be 
removed by the microstrainer. 

There appeared to be some correla- 
tion between turbidity measurements 
and the filtrability index, especially 
during periods of relatively high tur- 
bidity in the lake water. For a turbid- 
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Fig. 7. Monthly Averages of Plankton Removal 


The graph shows the monthly average plankton population and removal at the Chicago 
pilot microstrainer. 


and the average amount removed by 
the microstrainer each month for 13 
months. The microstrainer removed 
an average of approximately 82 per 
cent of all the plankton in the raw 
water. Approximately 86 per cent of 
the three major types, Tabellaria, Frag- 


* This term, recently introduced in Eng- 
land, may be defined as a measure of the 
rate of increase in hydraulic resistance of a 
filter per unit volume of water filtered 
through a unit area at a constant filtration 
rate (1). 


ity of 50 ppm, the filtrability index was 
1.0; for 25 ppm, 0.5; and for 10 ppm, 
0.2. This relationship tended to vary 
from season to season as the character 
of the turbidity and the amount of 
plankton changed, implying that tur- 
bidity measurements are not of great 
value in indicating the filtrability of a 
particular water. For example, at one 
time the raw-water turbidity was 3.7 
ppm and the strained-water turbidity 
was 3.2 ppm, a reduction of only ap- 
proximately 13.5 per cent. The filtra- 
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bility index, however, was 0.169 for the 
raw water and 0.042 for the strained 
water, a reduction of 75 per cent. In 
general, the reduction in filtrability in- 
dex with the microstrainer tended to 
coincide somewhat with the reduction 
in the number of plankton. A sample 
of raw water at Grand Rapids, Mich., 
taken in July 1952, had a turbidity of 2 
ppm and a filtrability index of 0.416, 
extraordinarily high for such a clear 


water. 


Other Pilot Installations 


Another pilot microstrainer, similar 
in size to the one operated on Lake 
Michigan water, was set up at a central 
Wisconsin paper mill which gets its 
supply from a lake. This lake water 
does not have too much colloidal tur- 
bidity but does occasionally contain 
considerable amounts of algae and 
other organic matter. Table 7 shows | 
the reduction in suspended solids ob- 
tained with the microstrainer. 
facilities were available for making — 


plankton determinations, and suspended _ 


solids were determined gravimetrically. 
As might be expected, the percentage 
reduction varied significantly with the 
character of the solids. 

A similar pilot plant has been set up 
at the Baltimore, Md., Sewage Disposal 
Plant. The unit was first installed to 
filter the final clarifier effluent. Test 
results indicated an average reduction 
of 40 per cent—from approximately 20 
to 12 ppm—in suspended solids. A 50 
per cent reduction—from 20 to 10 ppm 
—in biochemical oxygen demand was 
obtained. Some difficulty was encoun- 
tered with clogging of the fabric by mi- 
croscopic growths. Periodic cleaning 
with a solution of chlorine is said to 
prevent this condition, according to ex- 
perience in England. 
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Conclusion 


Investigations indicate that the ap- 
plication of the microstrainer to water 
treatment in the United States is very 
limited. Most of the surface waters in 
this country require some sort of chem- 
ical treatment for removal of turbidity 
and color, and the microstrainer is not 
a substitute for rapid sand filtration for 
final polishing. Chemical treatment 


Reduction 
= 


per cent 


TABLE 7 


Daily Average Reduction 
in Suspended Solids 


Suspended Solids—ppm 


Influent Effluent 


59 
64 
69 
54 
76 
69 


12 
10 


and rapid sand filtration are desirable 
even for relatively clear waters, espe- 
cially when used for human consump- 
tion, because of the large removals of 
bacteria and various protozoa obtained 
with such treatment. Of course, if a 
water is used only for industrial pur- 
poses and the removal of plankton and 
various macroscopic debris is the only 
treatment necessary, the microstrainer 
might be indicated. 
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Again the microstrainer has only 
limited value as an adjunct to rapid 
sand filters, because algae troubles in 
surface water usually occur for just 
a few weeks each year, as in Lake 
Michigan supplies. It is very doubtful 
whether a large investment in micro- 
straining would be justified under such 
conditions. Moreover, in small lakes 
and reservoirs, algae growths can often 
be controlled by other means, either 
chemical or physical. There have also 
been indications that plankton organ- 
isms, which are responsible for drastic- 
ally shortening the runs on rapid sand 
filters, can largely be removed by en- 
meshment in the slurry pool or blanket 
of modern solids-contact clarification 
units. Everything considered, one is 
forced to the conclusion that micro- 
straining as developed and used in Eng- 
land has extremely restricted applica- 
tion for municipal water treatment in 
the United States, and its use even for 
industrial water does not look very 
promising. 
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For almost a year the writer has been 
of the opinion that microstraining may 
well fill a pressing need at water filtra- 
tion plants on the eastern shore of 
Lake Michigan, many of which experi- 
ence short filter runs. At one plant, in 
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1951, there were 48 days on which the 
filter runs fell below 20 hours, and 13 
days on which they were under 10 
hours. In 1952, on 62 days, the runs 
dropped below 20 hours; and on 10 
days, below 10 hours. At a nearby 
plant, in 1951, 50 days showed filter 
runs of less than 20 hours; and 12 days 
showed runs beluw 10 hours. In 1952, 
there were 43 days when the runs were 
below 20 hours, and 20 days when they 
were below 10 hours. 

In order to eliminate operating diffi- 
culties occasioned by low filter runs and 
diminished filter rates due to the inci- 
dence of algae in the raw water, it is 
important to determine from reliable 
statistics just how much the capacity of 
the filter plant is actually affected by 
this condition. It is particularly im- 
portant to learn whether the algae trou- 
bles occur simultaneously with high 
pumping rates. The details of any 
complete shutdowns due to extraordi- 
nary concentrations of algae above the 
filter sand are also necessary informa- 
tion. When such data have been as- 
sembled, it will be possible to appraise 
the suitability of microstraining for 
American water filtration plants. 

Where intermediate sewage treat- 
ment is needed, microstraining has been 
found useful in Great Britain and may 
be equally useful in the United States. 
Likewise, microstraining may have con- 
siderable value in preparing certain 
types of raw water for industrial use. 
There is a possibility that effluents from 
sewage treatment plants may be clari- 
fied sufficiently by microstraining to 
render the water fit for some industrial 
uses at a lower cost than is involved in 


alternative sources of supply. Saee=: 
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Stationary Storage of Liquid Chlorine 
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By A. S. WoodardandL.L. Hedgepeth 


A paper presented on May 11, 1953, at the Annual Conference, Grand 
Rapids, Mich., by A. S. Woodard, Chief Engr., Central Eng. Dept., 
Pennsylvania Salt Mfg. Co., Philadelphia, and L. L. Hedgepeth, Staff 


Technical Consultant, Calco Chem. 


Bound Brook, N.J. 


HIS paper deals with the technical 

principles pertaining to the storage 
of liquid chlorine (liquefied, anhydrous, 
elemental chlorine) in permanently 
mounted stationary vessels at consum- 
ers’ plants. It has been the practice 
to use chlorine shipping packages as 
storage vessels for consumer reserve 
supplies. Recently it has been sug- 


gested that an answer to one of the per- 
plexing problems of chlorine reserves 


for water purification and sewage treat- 
ment plants might be found in utilizing 
stationary vessels. 

This interest in stationary liquid- 
chlorine storage has resulted from a 
consideration of ways and means to 
insure an adequate reserve supply for 
public health purposes. During World 
War II, and for a hectic period follow- 
ing the outbreak of the Korean War, 
unprecedented shortages of chlorine 
developed in the United States, with 
the result that some water and sewage 
plants had difficulty in securing suffi- 
cient quantities of chlorine. Manage- 
ment became gravely concerned and 
some ad hoc investigating committees 
were formed in late 1950. Relief was 
obtained through a combination of 
pressure from the public health field, 
cooperation from the chlorine manufac- 
turers, and the use of material alloca- 
tion powers by the federal gov ernment. 
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Div., American Cyanamid Co., 


The emergency committees have now 
been consolidated into two groups: [1] 
the Joint Committee on Chlorine Sup- 
plies, representing the Conference of 
State Sanitary Engineers, the AWWA, 
the Federation of Sewage and Indus- 
trial Wastes Assns., and the U.S. Pub- 
lic Health Service; and [2] the Public 
Health Advisory Committee, created 
by the Chlorine Institute, Inc., with 
advisory members from the U.S. Pub- 
lic Health Service and the affected pro- 
fessional associations, including the 
AWWA. A function of these commit- 
tees is to consider and recommend ap- 
propriate action to insure an adequate 
and continuous supply of chlorine for 
water purification and sewage disposal 
plants and for other public health needs. 

One of the problems presently being 
studied is the retention of shipping con- 
tainers in users’ plants for periods 
which the chlorine suppliers consider 
objectionably long and which the con- 
sumers in the water and sewage field 
consider necessary to maintain an ade- 
quate chlorine reserve for their essen- 
tial facilities. The authors recognize 
that uninterrupted operation of these 
utilities is a primary public health 
necessity and that an adequate supply 
of chlorine must be provided for them. 
As this aim might be accomplished in 


more than one way, and as practices 
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at one plant may be entirely unsuited 
to another, the authors make no recom- 
mendation on storage methods for spe- 
cific plants. They do feel, however, 
that, under the right conditions and 
with proper precautions, stationary 
storage of liquid chlorine is practical 
and feasible. 


Properties of Liquid Chlorine 


An intelligent approach to the con- 
sideration of the storage of any material 
requires first that data on its prop- 
erties be assembled. For chlorine, this 
information is readily available in the 
published literature and conveniently 
obtainable from the chlorine producers 
or from the Chlorine Institute manual 
(1). Only the essential data will be 
presented in this paper. 

Liquid chlorine is a clear, amber- 
colored liquid with a specific gravity 
of approximately 1.5. Its specific heat 
is 0.223 Btu per pound per degree 
Fahrenheit and its latent heat of evapo- 
ration is 110 Btu per pound at 70°F. 
At —30.1°F, (the boiling point) one 
volume of liquid chlorine is equivalent 
to 462 volumes of gaseous chlorine. 
Although this ratio is not too surpris- 
ing for a compressed gas, it is neverthe- 
less apparent that a very small quan- 
tity of liquid chlorine makes a substan- 
tial volume of gas. Because gaseous 
chlorine is approximately 2.5 times as 
heavy as air, it tends to accumulate in 
low places and is slow to diffuse into 
the air. Gaseous chlorine is, of course, 
liquefied by application of pressure at 
reduced temperature. At —30.1°F, the 
vapor pressure of chlorine is at atmos- 
pheric pressure or O psi gage; at 68°F, 
the pressure is 81.9 psi gage; and at 
212°F, it is 539 psi gage. This rela- 
tionship is shown in Fig. 1. 

Figure 2 shows the temperature- 
density relation of liquid chlorine; the 
rapid decrease in density with increas- 
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ing temperature will be noted. This 
characteristic is most important, be- 
cause the temperature-pressure rela- 
tionship applies only when a vapor 
space is present. Any rise in the tem- 
perature of liquid chlorine when the 
vapor space is exhausted will result in 


- the development of hydrostatic pressure 
= is infinite limit and the rupture of the 


tanks. Consequently, Interstate Com- 
merce Commission regulations limit the 
loading of chlorine containers to 125 
per cent by weight of the water capac- 
ity at 60°F. Practically interpreted, 
this means that a cylinder of 120-lb 
water capacity at 60°F may be legally 
loaded with not more than 150 Ib of 
chlorine. 

As shown in Fig. 3, at a temperature 
of 60°F and under these loading con- 
ditions, the container is 87.8 per cent 
full of liquid. The liquid volume in- 
creases with the temperature, however, 
until, at 153.4°F, the vessel is 100 per 
cent liquid full. A further increase of 
temperature will cause hydrostatic rup- 
ture of the tank unless safety devices 
are provided. These are usually spring- 
loaded safety valves for storage tanks 
and tankears, and fusible vents for cyl- 
inders and ton containers. 

At normal temperature, anhydrous 
chlorine, whether gaseous or Ifquid, can 
be handled in equipment fabricated 
from a variety of materials, including 
iron, steel, Monel, nickel, copper, brass, 
bronze, and lead. These materials are 
not seriously attacked by dry chlorine, 
but the presence of moisture will result 
in severe corrosion. Anhydrous chlo- 
rine at elevated temperature will attack 
metals. Chlorine, liquid or gaseous, 
is nonflammable and will not support 
combustion in the usual sense. Gase- 
ous chlorine will, however, support the 
combustion of certain materials, such 
as combustible organics and finely di- 
vided cork, under normal temperature, 


and steel under elevated temperature. 
It reacts with oil at ordinary tempera- 
tures to form waxes that will gum feed- 
ing equipment. 

The physiological effects of chlorine 
are not covered in this paper, but it 
is well to note that its odor is detectable 
at 3.5 ppm in air, a nonhazardous con- 
centration for ordinary exposures. At 
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Fig. 1. Temperature-Pressure Curve 
Gas and liquid exist in a state of balance 
for all conditions of temperature and 
pressure whose values meet on the curve. 


higher concentrations, danger may be 
present. For example, throat irrita- 
tion may be experienced at 15 ppm, 
and a period on the order of 30 min 
is the maximum safe exposure for con- 
centrations of 40-60 ppm. 


Storage Vessels 


Pressure vessels for the storage of 
liquid chlorine would normally be of 
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the horizontal type with dished heads. 
They must be fabricated in accordance 
with the applicable code requirements 
of the state and city in which they will 
be used. Minimum standards of fabri- 
cation should be the ASME “Code for 
Unfired Pressure Vessels” (2). 

As an illustration, the ASME code 
may be applied to the design of a hori- 
zontal storage tank to contain a maxi- 
mum loading of 55 tons of liquid chlo- 
rine. Assuming that the tank has a 


90-in. ID and is 30 ft 3 in. long on 
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Fig. 2. Temperature-Density Curve 
The rapid decrease in density with in- 
creasing temperature is an important 
factor in storage design. 


the straight side and 34 ft long includ- 
ing elliptical heads, it would have a 
volume of 1,447 cuft. Based on the 
accepted practices under the ICC regu- 
lations, the chlorine capacity would 
be 1,447 x 62.4 x 1.25 = 112,866 Ib. 
With a design pressure of 250 psi, 
equivalent to the vapor pressure at 
142°F, carbon-steel plate having the 
specification number SA-212, Grade B, 
is selected from Table UG-23 of the 
1950 ASME code. This material has a 
minimum tensile strength of 70,000 psi 
and a maximum allowable working 
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stress of 17,500 psi for metal tempera- 
tures not exceeding the range —20°F 
to +658°F. The shell thickness, com- 
puted in accordance with Par. UG-27, 
is 0.730 in. Added to this is a ;%-in. 
corrosion allowance, establishing a shell 
thickness of { in. Using a standard 
elliptical head of 2:1 ratio, the head 
thickness, calculated in accordance with 
Par. UG-—32D, is 0.64 in., which, with 
the same allowance of ;*; in. for corro- 
sion, would give a head thickness of 
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Fig. 3. Volume-Temperature Curve 
The percentages apply to containers car- 
rying the legal maximum load permitted 

by ICC regulations. 


jin. The tank would be electric fusion 
welded, the welds being continuous on 
both sides. 

For the material specified, SA-212B, 
the code requires stress relief and radio- 
graphic examination only if the thick- 
ness is at least 1 in. Because of the 
dangerous nature of the contents, the 
authors recommend, nevertheless, that 
the vessel be both stress relieved and 
radiographed. 

To the basic tank must be added ap- 
propriate nozzles for access for inspec- 
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tion, safety valves, chlorine inlet, chlo- 
rine outlet, chlorine vent line, com- 
pressed air line, and tank pressure 
gage. The arrangement used is op- 
tional with the designer, but there is 
some advantage in grouping several 
items on the cover plate of a large 
nozzle or manhole. 

It is recommended that the completed 
tank be subject to a final inspection at 
the time of the hydrostatic test and be 
provided with a code stamping. The 
design of the tank must, of course, take 
into account its support, with stiffening 
rings employed where required. 

Insulation of the tank is recom- 
mended to avoid sweating and result- 
ing corrosion during frequent periods 
of low temperature and to minimize the 
effect of ambient and radiant heat on 
the storage pressure. Adequate insula- 
tion is furnished by 4-in. cork board. 


Appurtenances 


In general, pipelines for handling 
liquid chlorine or dry gas should be 
fabricated from extra-heavy black iron 
pipe. Joints should be welded or 
flanged, using tongue and groove 
flanges. The standard ammonia type 
of flange is preferable, as its use per- 
mits easy inspection and repair of lines. 
A minimum number of fittings is desir- 
able; when necessary, fittings of forged 
steel will serve. Gaskets should be 
made of lead containing 2-3 per cent 
antimony or of compressed asbestos. 
Rubber gaskets are not suitable. 

Long chlorine lines should be pro- 
tected with a valve at each end and 
should be provided with a liquid expan- 
sion chamber, so that, if both valves 
are closed and the line is exposed to 
increased temperatures, the expansion 
chamber will provide for the increased 
volume and prevent hydrostatic rup- 
ture. A standard 100-lb chlorine cylin- 
der, inverted, mounted vertically, and 
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connected into the line at its highest 
elevation, serves very well for most 
typical requirements. Unusual condi- 
tions may warrant multiple expansion 
chambers. 

Only valves designed for chlorine 
service should be used. The standard 
Chlorine Institute angle valve employed 
on ton containers can be adapted to 
many installations. For general serv- 
ice, however, valves of forged-steel con- 
struction with Monel trim are pre- 
ferred. Plug valves with outside screw 
and yoke, flanged and bolted bonnets, 
screwed bodies, and deep stuffing boxes 
using graphite-asbestos rope packing 
give good service. 

Gages for chlorine should be of the 
diaphragm type, designed for chlorine 
service. Their range should be 1.5 
times the relief pressure of the safety 
valves. These likewise should be de- 
signed for chlorine service. The type 
most generally used is a spring-loaded 
reseating valve, constructed chiefly of 
steel and Monel and designed by the 
Chlorine Institute. It is ptovided with 
a protective mechanism that prevents 
chlorine from entering the working 
parts of the valve until operated by 


excess pressure. em 


Loading and Maintenance 


The amount of storage capacity to 
be installed is an important considera- 
tion. The minimum capacity required 
equals the smallest single-unit car (16 
tons), plus allowance for variation in 
scheduled arrival of cars. This allow- 
ance might be computed as the daily con- 
sumption of chlorine times the largest 
number of days between the placement 
of an order and the receipt of the chlo- 
rine. Relatively high rates of consump- 
tion may make it desirable to be able to 
receive the 30-ton cars, or the maxi- 
mum-size single-unit cars (55 tons). 


Finally, capacity may be established 
strictly on the basis of a predetermined 
policy to maintain a minimum stock of 
chlorine (in terms of number of days, 
weeks, or months) on hand at all times. 
As the size of the chlorine tankcar to 
be used and the shipping time required 
are factors best known to the chlorine 
producer, it is advisable to obtain his 
assistance in deciding on the amount 
of storage capacity to be provided. 

Several considerations indicate the 
desirability of having the storage capac- 
ity in the form of two tanks of identical 
proportions. First, it is necessary that 
the pressure in the storage tank be re- 
duced below that of the tankcar (pref- 
erably to atmospheric pressure) before 
filling and kept lower, if a reasonable 
filling rate is to be maintained. With 
a single storage tank delivery to the 
point of consumption, uniform chlo- 
rination of the water will be difficult, 
if not impossible, during the filling 
operation. With two tanks, this diffi- 
culty is avoided. 

Second, it is desirable, and necessary 
under the regulations for the mainte- 
nance of pressure vessels, to inspect the 
storage tanks at regular intervals. 
During the appreciable period required 
to prepare the tank for inspection and 
during the actual inspection itself, 
either a second storage tank or a tank- 
car will be needed to maintain a con- 
tinuous flow of chlorine to the feeders. 

Provision must be made for deter- 
mining the contents of the storage tank. 
This is desirable for inventory purposes 
and is essential to avoid overfilling. 
Overfilled tanks run the risk of hydro- 
static rupture or the opening of safety 
valves and the discharge of chlorine. 
Of the many possible solutions, none 
exceeds in simplicity and reliability the 
use of scale-mounted tanks. Unfor- 
tunately, this is probably also the most 
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costly means, a factor that should not, 
however, militate against its use. 

Internal devices, including floats, 
buoyant tubes, and balanced dia- 
phragms, although excellent in them- 
selves, have a serious drawback in that 
the tank must be emptied to permit 
servicing. External devices that, in 
effect, serve to weigh the tank and con- 
tents avoid this difficulty. Representa- 
tive of this group are the Taylor load 
elements.* When first cost is of serious 
moment and provision for adequate 
servicing is available, these can prove 
atisfactory. 

The withdrawal of chlorine from the 
stationary storage tanks for use in the 
feeder is essentially the same as with- 
drawal from a tankear. This matter 
will not be dealt with, as the recom- 
mended safe practices are well known 
to chlorine consumers and are described 
in publications issued by the Chlorine 
Institute and by chlorine manufac- 
turers. Transfer from a tankcar to 
intermediate stationary storage does, 
however, involve additional problems, 
the solution of which is essential to the 
safe and satisfactory use of such tanks. 

The stationary storage tank in use 
will be working at a pressure equal to 
the vapor pressure of the chlorine at 
the temperature prevailing, or at a 
higher pressure if “air padding” is 
used. (“Air padding” is the addition 
of moisture-free and oil-free com- 
pressed air to the vapor phase of the 
storage tank or tankcar.) It is, there- 
fore, more than likely that, at the time 
it is desired to transfer chlorine from 
tankcar to storage, the pressure in the 
storage tank will be equal or so close 
to that of the tankcar that adequate 
unloading rates for the chlorine will 
be impractical. Thus, it is necessary 


*A product of Taylor Instrument Co., 
Rochester, N.Y. 
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to provide a means of venting chlorine 
gas (or chlorine and air mixtures) 
from the storage tank in order to lower 
its pressure and permit transfer. Such 
venting may be required during the en- 
tire transfer period. 

Facilities must be available to absorb 
or otherwise dispose of the chlorine or 
chlorine-air mixture released during 
such venting. The nature of these fa- 
cilities will, of course, vary with the 
conditions existing at the particular 
site. Under the most favorable cir- 
cumstances, the gas might be vented to 
the consuming process without loss or 
additional equipment and expense. 
This procedure may not be practical in 
a water plant. Under the worst condi- 
tions, it might be necessary to provide 
equipment to absorb the gas in an alka- 
line solution circulating over a scrub- 
bing tower properly designed to handle 
wet chlorine gas. Under other condi- 
tions, venting waste chlorine gas to a 
large sanitary sewer, or to an active, 
high smoke stack, may be the best and 
simplest solution. The importance of 
this matter cannot be overestimated, 
and the attendant problems in a par- 
ticular situation may, in themselves, 
render stationary storage impractical 
for the water plant. 

Movement of chlorine from station- 
ary storage to the feeders during the 
filling operation is at best inconvenient 
and, depending on the pressure re- 
quired, may not be feasible. Under 
such conditions, the need for two stor- 
age tanks is apparent. The use of by- 
passes, multiple-pressure-level opera- 
tion, and other devices to get around 
this problem is, in general, unsatisfac- 
tory, as they tend to increase the com- 
plexity of maintenance and operation of 
the facility, and thus add to the haz- 
ards. The installation in a water plant 


must be amenable to simple, straight- 


forward operating procedure. No wa- 
ter plant can risk a shutdown. 

As mentioned earlier, air padding of 
the storage tank may be necessary to 
provide an adequate working pressure. 
The air used must be dry and free of 
oil. To avoid any possibility that chlo- 
rine will inadvertently enter other 
parts of the plant through connecting 
air lines, a small, separate compressor, 
used solely for this purpose, should be 
provided. The air should be dried in 
regenerative units containing activated 
silica gel or activated alumina yielding 
dew points of —50°F. Moisture will 
promote serious corrosion of valves and 
piping, as well as of the tank itself. To 
protect the air compressor and drier, 
check valves and stop valves must be 
provided in the air line to the tank, all 
of which are to be suited to dry chlo- 
rine gas service, as well as air. 

A detailed description of the require- 


ments and procedures for preparing the 
storage tank for inspection will not be 


given here. The inspection itself must 
conform to the codes of the area, which 
may affect the design. Provision must 
be made to permit removal of as much 
liquid chlorine as possible from the 
tank. Venting of chlorine gas remain- 
ing after the liquid is removed, with 
reduction of pressure to atmospheric, is 
necessary. Washing of the tank may 
be required, with attendant provision 
for continuous flushing of the tank to 
avoid local corrosion by chlorine water. 
Finally, the atmosphere in the tank 
should be rendered safe for personnel, 
although limited inspection by qualified 
experts using full protective equipment 
and suitable masks may be feasible. 


Location of Tank 

Certain general considerations war- 
rant discussion. Even if every normal 
hazard is foreseen, human or equipment 
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failure may still occur. The tank, 
therefore, should be as remote from 
buildings as practical, so that neither 
gas nor liquid may enter and perhaps 
trap the occupants. Similarly, the tank 
should never be near combustible 
buildings or material, because heat, as 
previously noted, will greatly acceler- 
ate the action of chlorine on the steel, 
with the possible release of the con- 
tents. The location of stationary stor- 
age tanks in or near areas of high oc- 
cupancy should be avoided. Where 
such installations are necessary, more 
stringent safety measures must be 
adopted, such as the provision of a 
standby evacuated tank to permit trans- 
fer of the contents of the working tank 
in an emergency. 


Conclusion 


The elements of those practices for 
the safe storage of liquefied compressed 
gas that are applicable to the storage 
of liquid chlorine have been outlined on 
the basis of experience and information 
believed to be reliable. Space limita- 
tions preclude a complete listing of all 
requirements for safe storage practice, 
and those interested are urged to make 
a thorough study of the matter before 
undertaking the stationary storage of 
liquid chlorine. The authors neither 
approve nor disapprove of the storage 
of liquid chlorine in stationary pres- 
sure vessels at specific water purifica- 
tion and sewage disposal plants. Such 
storage installations should always be 
preceded by a comprehensive engineer- 
ing study and a review of the pertinent 
facts by the management. 


1. Chlorine Manual. Chlorine Institute, Inc., 
New York (Ist ed., 1947). 

2. Code for Unfired Pressure Vessels. Am. 
Soc. Mech. Engrs., New York (1950). 
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Fluoridation Costs and Problems 
By H. Christopher Medbery 


A paper presented on Oct. 30, 1952, at the California Section Meeting, 
Pasadena, Calif., by H. Christopher Medbery, Engr. of Water Purif., q 


San Francisco Water Depft., 


HE interest of water works men 

considering a fluoridation program 
either from choice or coercion centers 
around equipment, chemicals, and costs. 
Problems of design, installation, opera- 
tion, and public relations are also in- 
volved. General information on the 
first two points is already available in 
the literature (1), and little can be 
added by the author other than specific 
details of the San Francisco, Calif., pro- 
gram. Costs are controversial, with 
opponents inclined toward high esti- 
mates and proponents leaning toward 
low estimates. Consequently, the state- 
ments made in this paper may be criti- 
cized by both. The problems discussed 
are those experienced at San Francisco. 


Equipment 


Feeders. Fluoride feeders may be 
generally classed as either solution or 
dry. The solution feeders commonly 
used are of the diaphragm type, similar 
to commercial hypochlorinating ma- 
chines, and can be operated against 
either suction or pressure heads. Nor- 
mal capacities range up to 0.8 mgd, but 
considerations of economy in selection 
of chemicals and the operational nui- 
sance of large solution requirements 
will usually limit the amount to 0.5 mgd 
or less. The feeders may be operated 
manually, semiautomatically—that is, on 


San Francisco, Calif. 


a stop-start basis at any set rate—or 
fully automatically, with feed control 
from any conventional type meter. 
The solution type of feeder is best 
adapted to small installations. 

Dry chemical feeders are normally 
designated as volumetric or gravimetric 
with the latter being divided into loss- 
in-weight and belt types. All the dry 
feeders have volume control but the 
gravimetric types possess added refine- 
ments. The loss-in-weight type main- 
tains a feed rate in accordance with the 
travel of a poise on a scale beam balanc- 
ing the chemical in the feeder hopper, 
while the belt type maintains a constant 
weight of chemical (for any set feed) 
on a specific length of belt normally 
traveling at a constant speed. Almost 
all types can be equipped for manual, 
automatic, or semiautomatic operation. 

In general, the volumetric feeders 
are used for medium-size installations 
(0.5-2.5 mgd) and the gravimetric for 
the larger installations. One particular 
advantage of the loss-in-weight gravi- 
metric type is the continuous chart rec- 
ord of the weight loss from the feeder 
hopper, which reflects the feed at all 
times. 

Auxiliary equipment. Certain aux- 
iliary equipment is necessary in many 
installations. As the flow of water 
must be known, a meter is required 


on the line, preferably at the station. 
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Fig. 1. 
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Gravimetric Feeder 


The feeder is of the loss-in-weight type and is automatically controlled. A portion 
of the inclined screw conveyor and the solution pumps can be seen. 


Where the fluoride feeds into a line 
under pressure, either an ejector or an 
auxiliary pump must be used for han- 
dling the effluent from the solution pots 
of the dry feeders. If the back-pressure 
is under 10 psi, ejectors will probably 
be more desirable, while all-bronze or 


other corrosion-resistant pumps will 
likely be necessary for higher pressures. 
The actual selection will depend upon 
whether the water pressure available 
is sufficient to operate the ejector. 
Dust collectors should be installed 


basse the loading hoppers of the dry- 


746 
746 | Jour. AWWA 
» 


uly 1953 FLUORIDATION COSTS 


feed machines. Other safety devices in- 
clude respirators and plastic or rubber 
gloves for the operators, with plastic 
sleeves and plastic or rubber aprons for 
those handling any appreciable amount 
of material. 

After being taken out of the sacks, 
the dry chemical may be moved by any 
of the standard types of conveyors, pro- 
vided it is made dusttight. If there 
are storage hoppers ahead of the con- 
veying system, vibrators may be re- 
quired to prevent arching. 

San Francisco installations. Because 
the equipment recently installed in San 
Francisco, although all of standard 
make, has some features not common 
to most plants, it may be of sufficient 
interest to warrant description. Basi- 


cally, each installation consists of a loss- 
in-weight gravimetric feeder that has a 
chart recorder and is automatically con- 
trolled by flow measurements on a ven- 


turi meter located a few hundred feet 
away. The feeder, with ejector or with 
all-bronze centrifugal pumps in dupli- 
cate, the electrical panel, and the chart- 
receiver are located in a room at ground 
level (Fig. 1). The loading hopper, 
supplying 80 per cent of the active 
storage, is located in the chemical 
storage room which.js.at truck bed 
height. The normal working active 
chemical storage is 14.3 cu ft, although 
an additional 20 per cent can be made 
available. Dust collectors are installed 
over each storage hopper, with the ex- 
haust outside the building (Fig. 2). 
An inclined 6-in. screw conveyor, 10 ft 
long, carries the chemical from the stor- 
age hopper to the feeder hopper. The 
general schematic arrangement of the 
principal plant is shown in Fig. 3. A 
vibrator is mounted on the storage 
hopper to move the chemical into the 
conveyor. At a predetermined weight 
setting, the feeder switches into the load 
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position, and the conveyor, dust collec- 
tor, and vibrator, controlled through a 
timer, start simultaneously. The timer 
is set to permit loading for 14 min, after 
which the conveyor, dust collector, and 
vibrator shut off. The feeder remains 
in load position for an additional 14 
min, permitting a final balancing of the 
beam, and then switches back into the 
feed position. 

The volume of material handled by 
the screw will vary with the fineness 
and the amount in the storage hopper. 
With the very fine material received in 
the first shipment, the amount ranged 
from approximately 60 to 100 Ib per 
minute. The coarsest material which 
the specifications will allow moved at 
the rate of approximately 200 Ib per 
minute. Shipments are in at least 20- 
ton lots. The timer settings may be 
changed to suit the material to be 
handled. 

The solution pots are of 75-gal capac- 
ity and, at maximum feed rate, the con- 
centration of sodium silicofluoride is 
approximately 0.4 per cent. Agitation 
is by jet-operated vanes, with the flow 
controlled by a pressure regulating 
valve. At one station, the solution is 
picked up by an ejector and forced into 
a main having a maximum back-pres- 
sure of 10 psi. Entrainment of air is 
prevented by throttling the ejector wa- 
ter pressure. At the principal station, 
the solution is picked up by an all- 
bronze centrifugal pump (installed in 
duplicate) and forced into a line having 
a maximum back-pressure of 26 psi. 
Entrainment of air is prevented by 
bringing makeup water into the solu- 
tion pot from the discharge of the solu- 
tion pumps. The regulating valve on 
the line to the jets is set for approxi- 
mately 14 gpm, and a needle valve on 
the pump discharge is adjusted to allow 
continuous makeup. The solution is 
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Fig. 2. Dust Collector 


A dust collector is installed over each storage hopper, with the exhaust outside the 
building. 


carried to the main in brass pipe and 
rubber hose. 

A motor-operated valve located on 
the water line to each machine auto- 
matically closes when the machine shuts 
down. This prevents a heavy overdose 
in a slug of water at the station using 
the ejector and reduces the amount of 
waste water that would have to be dis- 


posed of at the station where the solu- 
tion pumps are installed. 

The machines are so wired that the 
plants will shut down when: [1] the 
feeder overfeeds ; [2] the feeder under- 
feeds; [3] the water supply fails; [4] 
the screw conveyor fails to pick up ma- 
terial; [5] the screw conveyor over- 
loads the feeder hopper; or [6] the 


— 
748 
. 


July 1953 


flows drop below 7 mgd (the low flow 
“cutout” setting used). If, for any rea- 
son, the principal plant shuts down, 
an alarm rings at a switchboard where 
an operator is always on duty. 


Chemicals 


The four chemicals that have been 
used to date in water fluoridation are 
hydrofluoric acid, fluosilicic acid, so- 
dium fluoride, and sodium silicofluo- 
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vantage, however, of providing a very 
concentrated fluoride feed solution. 
Madison handles the acid under min- 
eral oil and indirectly proportions it 
by pumping the oil (2). 

Fluosilicic acid is a byproduct of the 
phosphate industry. In the reaction of 
sulfuric acid on the phosphate rock, 
which normally contains a low percen- 
tage of calcium fluoride, silicon tetra- 
fluoride is evolved as a gas. When 
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Fig. 3. Diagram of Fluoridation Installation 


A sketch of the San Andres No. 2 fluoridation plant is shown. 


The equipment 


illustrated in Fig. 1 and 2 appears at the right. 


ride. The latter two are the ones most 
commonly used. 

Hydrofluoric acid, produced in the 
reaction of sulfuric acid and fluorspar, 
is a primary product rather than a by- 
product. Madison, Wis., seems to be 
the only city mentioned in the literature 
as using it. The commercial acid, nor- 
mally 60 per cent pure, contains 57 per 
cent fluoride, is very corrosive, and is 
hazardous to nia It has the ad- 


absorbed water, the gas produces 
fluosilicic acid. The commercial prod- 
uct is 30 per cent pure, contains 23.7 
per cent fluoride, and can be propor- 
tioned directly with the conventional 
diaphragm feeders. 

Sodium fluoride is made by reacting 
sodium carbonate and _ hydrofluoric 
acid, both finished products. This 
chemical, used in all of the early 
plants, has the advantage of being the 
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Fig. 4. Annual Per Capita Fluoridation Costs 


The graph shows the increments for various categories of costs: 1—chemical (sodium 
fluoride for solution feeders, sodium silicofluoride for dry feeders) ; 2—equipment 
(1,000-5,000 population group, solution feeder; 5,000-25,000, volumetric feeder; 
25,000-500,000, gravimetric feeder; 500,000-1,000,000, two gravimetric feeders; also 
includes cost of accessories and installation; amortization, 15 years at 5 per cent); 
3—structural (plant structures and engineering; amortization, 30 years at 5 per cent) ; 
4—maintenance (including miscellaneous operating expense); 5—labor (including 
laboratory control and supervision). The water consumption is assumed to be 100 
gpcd and the 1 
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most soluble of the available commer- 
cial fluoride salts (4.0 per cent at 
77°F), but it provides the smallest 
amount of fluoride per dollar. The 
commercial product is sold in two 
grades, 95 and 98 per cent, having an 
available fluoride content of 43 and 
44.4 per cent, respectively. The chemi- 
cal may be used in either dry or solu- 
tion feeders. The dust hazard requires 
the use at least of respirators and 
gloves, dust collectors and additional 
protective clothing being desirable for 
large installations. 

Sodium silicofluoride, the most ad- 
vantageous chemical for all but small 


Steve Analyses of Commercial Grades of Sodium Silicofluoride 
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samples from three domestic and one 
foreign source. Sodium silicofluoride 
presents the same hazards in handling 
as sodium fluoride, and the same pre- 
cautions are necessary. 

There has been talk of a shortage of 
fluoride chemicals, but suppliers of so- 
dium silicofluoride assert that sufficient 
quantities are available for water works 
needs. Furthermore, in 1952 the im- 
ported material could be purchased in 
the San Francisco area at an appreci- 
ably lower price than the domestic, al- 
though none of the former has actually 
been bought by the city. There was, 


TABLE 1! 


Quantity Retained—per cent 


Type 
40-100 Mesh* 


100-200 Mesh* 


200-325 Mesh* 325 Mesht 


A (domestic) 
B (domestic) 
C (domestic) 
D (foreign) 


6.3 
17.9 
38.7 
17.0 


13.4 
29.2 
18.2 
19.4 


79.4 
49.4 
39.1 
57.6 


* Passed 40 mesh, retained on 100 mesh, etc. 
t Passed 325 mesh. 


installations, is also a byproduct of the 
phosphate industry. Silicon tetrafluo- 
ride may be absorbed directly in sodium 
hydroxide, or fluosilicic acid may be re- 
acted with the alkali. The commercial 
material is obtainable in two grades, 
regular (72 lb per cubic foot) or fluffy 
(55 lb per cubic foot), both containing 
60 per cent available fluoride. The 
chemical may be purchased in 100- 
Ib paper sacks—the most economical 
choice—or in fiber drums or wooden 
barrels containing 350-425 lb. Varia- 
tions are found in the fineness of the 
material offered by different manufac- 
turers. Table 1 shows the sieve analy- 
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however, a reported shortage of fluo- 
silicic acid late in 1952, owing to a lack 


of rubber-lined drums. 


In the early information released on 
fluoridation, costs were presented in 
terms of the annual expense per capita. 
This basis was no doubt desirable for 
general public use but gave no inkling 
of the many variables that might place 
the costs outside the generally accepted 
range. In Fig. 4, annual per capita 
costs have been divided into five cate- 
gories: chemical; equipment, accesso- 


Costs 
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ries, and installation; plant structure 
and engineering ; maintenance and mis- 
cellaneous operating expense; and la- 
bor, laboratory control, and supervi- 
sion. It should be pointed out that the 
cost estimates, in most instances, were 
reasonably generous but actual costs 
may be greatly influenced by local con- 
ditions. 

The chemicals were sodium fluoride 
for the solution feeders and sodium 
silicofluoride for the dry feeders. The 
following prices, quoted fob San Fran- 
cisco, were used: sodium fluoride— 
$13.80 and $13.50 per 100 lb for less- 
than-ton and ton-to-carload lots, respec- 
tively; sodium silicofluoride—$10.85, 
$10.15, and $8.25 per 100 Ib for less- 
than-ton, ton-to-carload, and carload 
lots, respectively. The amounts used 
were calculated on the basis of 1 ppm 
of fluoride, with an assumed consump- 
tion of 100 gpcd. 


The equipment, accessories, and in- 
stallation estimate provides for an auto- 


matic installation with all necessary 
auxiliary equipment, although no ven- 
turi tube installations are included. 
Estimates for large installations are 
based on San Francisco costs. Equip- 
ment is amortized over 15 years at 5 
per cent. 

Although many cities would require 
no new structures, particularly if a 
treatment plant already existed, esti- 
mates for this item have nevertheless 
been included. If structures are built, 
engineering and inspection charges 
must be incorporated, although little or 
nothing has been for the small plants. 
Engineering and structural costs are 
amortized over 30 years at 5 per cent. 

Maintenance and miscellaneous oper- 
ating costs cover equipment mainte- 
nance, power, heat, and miscellaneous 
but include no special allowances for 
automotive transport. 
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Labor is undoubtedly one of the most 
controversial charges and very often is 
disregarded when the work is to be per- 
formed by existing personnel. Obvi- 
ously, the charge becomes extreme for 
a daily visit to a small installation for 
fluoridation purposes only. Labora- 
tory or field kit test control is assumed, 
and a 15 per cent charge has been 
added for supervision. 

The graph is intended only as a guide 
to costs, to show how they are dis- 
tributed and to indicate why they vary 
inversely with the population. Where 
more than one installation is required, 
the total population may be divided by 
the number of installations and the cost 
read opposite the quotient population. 
The labor costs will always be too high 
in such instances, however, and should 
therefore be reduced. 

If the actual consumption varies from 
the assumed 100 gpcd, the chemical cost 
would generally be the only item re- 
quiring an appreciable change, and it 
would be in direct proportion to the 
change in consumption. If the required 
dosage is not 1 ppm the chemical cost 
again would change, in direct propor- 
tion to the difference in dosage. 

A second installation assumed for the 
500,000—1 ,000,000 population group in- 
creases the cost only a little—approxi- 
mately 7 mills per capita per year for 
a city of 500,000. 

The costs, of course, reflect experi- 
ence at San Francisco, where two in- 
stallations fluoridate an estimated flow 
of 42 mgd. The graph figure of 6.3 
cents per capita allows $26,460 per 
year.* Subtracting the plant and 
equipment depreciation costs leaves 
$23,390, an amount slightly less than 
the original estimate but very close to 
actual costs. 


*For a population consuming 42 mgd at 


the assumed rate of 100 gpcd. 
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The literature on existing fluorida- 
tion plants indicates that the chief diffi- 
culties are hazards in handling chemi- 
cals, corrosion or scaling of solution 
lines, prevention of overdosage, and 
complaints from consumers. The pres- 
ent discussion, however, will be limited 
to San Francisco’s experiences. 


Design and Operation 


The city’s fluoridation program re- 
quired the construction of two auto- 
matically controlled plants which would 
feed sodium silicofluoride, operate with 
a minimum of supervision, and give 
maximum protection against overdos- 
age, as the solution was to be intro- 
duced directly into transmission lines. 
The major protective features have al- 
ready been described. The principal 
problem was the electrical interlocking 


of equipment to give the desired re- 
sults. 

Conflicting data on the required size 
of solution pots led to tests on the rate 
of solution of a commercial grade of 
sodium silicofluoride (Table 1, Type 


A). It was found that a 0.4 per cent 
solution could not be obtained with a 
5-min detention period at a temperature 
of 55°F. The tests did show, however, 
that the material could easily be main- 
tained in uniform suspension at this 
concentration with a 5-min detention 
period. When the chemical was added 
at 30-sec intervals to a container hav- 
ing a continuous flow with 5 min re- 
tention, the maximum variation in the 
fluoride concentration of intermittent 
samples, as indicated by conductivity 
measurements of the diluted samples, 
was less than 5 per cent. 

A number of minor problems oc- 
curred during initial operation, most of 
them resulting from handling a much 
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finer material than was expected. The 
material received prior to plant de- 
sign had a Type 4 sieve analysis and 
was supposed to be a representative 
sample of the commercial product. 
The material received in the first ship- 
ment was similar to Type C, however. 
Both types comply with the normal 
specification requirement that 95 per 
cent shall pass a 100-mesh sieve, but 
Type C material will not pour through 
a 3-mesh sieve, arches in a hopper, and 
seems to pick up a little moisture easily, 
thus increasing the internal friction. A 
vibrator had to be installed immediately 
on the auxiliary storage hopper in order 
to move the material into the screw 
conveyor. A small vibrator was later 
installed on the screen in order to facili- 
tate loading and to utilize the storage 
space above the screen in automatic 
operation. Some heat is required in the 
chemical storage rooms, particularly in 
damp weather, and some insulation may 
be needed on the exposed storage hop- 
per below floor level, as there appears 
to be a little condensation during cold, 
damp weather, causing the material 
to stick to the hopper walls. Low 
feeds in two or three instances may 
have been due to the sticking of this 
material on the feed screw. 

Leakage past the packing of one of 
the solution pumps began after one 
month of operation. Inspection showed 
pitting of the pump shaft, which, the 
manufacturer states, is made of No. 
416 stainless steel. The pump shaft 
was cut and stubbed with a No. 303 
stainless steel shaft. The second pump 
began leaking badly after 2 weeks of 
operation and was similarly repaired. 

Little information was available on 
the disposal of sacks. Incineration 
seemed the most promising method, and 
a unit was constructed from a piece of 


44-in. pipe, 4 ft 6 in. long, fitted with 
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a grate, an 8-ft stack, and split doors, 
and set on a concrete slab (Fig. 5). 
Owing to a delay in fabricating the 
unit, 160 sacks had accumulated, re- 
quiring approximately 2 hours of in- 
cinerator operation. Three days after- 
ward the needles on the windward side 
of a pine tree approximately 60 ft away 
began turning brown. Later a second 
tree was similarly affected, and an oak 
tree approximately 20 ft away showed 
damage, although not nearly so severe. 
There was little wind during the burn- 
ing period and the smoke drifted by or 
through these trees before dispersing 
appreciably. Apparently the fluoride 
chemical remaining in the sacks pro- 
duced a hydrogen chloride concentra- 
tion in the smoke sufficient to cause the 
damage to the trees. Local conditions 


prevent the incinerator from being 
moved without considerably increasing 
the work of disposal. 


Therefore, the 
immediate solution adopted was to re- 
move the dust from the sacks more 
thoroughly and to use short burning 
periods under favorable wind condi- 
tions. 

No special personnel problems have 
been encountered as yet, although it 
has been observed that workmen tend 
to be lax about wearing respirators and 
protective gloves. 

Laboratory Control — 

A California Dept. of Health state- 
ment of policy on fluoridation control 
(4) includes this paragraph: 

“Daily control tests of residual fluo- 
ride run by the water purveyor. In 
the larger water systems adequately 
equipped and staffed it is anticipated 
that these will be run in accordance 
with procedures outlined in Standard 
Methods.” 

Most laboratories using the Stand- 
ard Methods (5) tests for fluoride be- 
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lieve them to be open to improvement: 
they are subject to the usual human 
error of visual color comparison and 
the error due to interfering substances : 
they require the reagents to be in con- 
tact with the samples and the standards 
for equal periods (1 hour) to obtain 
consistent results ; and the reagents are 
good for only approximately 30 days, 
even when stored in a refrigerator. 
Some work has been done with the 
method of Megregian and Maier, using 
a spectrophotometer, but San Fran- 
cisco’s experience indicates it to be 
more time consuming than the Stand- 
ard Methods procedures. Therefore, 
it has not been adopted, although more 
accurate results seem to be obtainable 
in the 1-ppm range. Results for con- 
centrations below 0.1 ppm are of no 
value, however. 

Fluoride tests are now being run on 
twenty samples per week, nine of which 
are from the distribution system. The 
principal problem is the basic difficulty 
facing most water departments today— 
how to find the time to do the work 
with the limited staff available. _ 

Public Relations ri 

More public relations problems, most 
of which might better be described as 
annoyances, occur than any other, 
particularly in a city such as San Fran- 
cisco, where the program was very con- 
troversial (3). While the question was 
before the board of supervisors and 
during the election campaign, the water 
department received numerous letters, 
both pro and con. It was the telephone 
calls that were sometimes annoying, 
as some vigorous opponents not only 
wanted to be sure that their letters had 
been read but also wished to get oral 
agreement with their ideas or to con- 
tinue the discussion to prove their 
point. The water department main- 
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tained a neutral position on fluoridation 
from the beginning, but an occasional 
individual seemed to hold the depart- 
ment responsible for it, particularly if 
he had voted against the proposition. 
Just prior to initial operations, a few 
persons telephoned to inquire: “Have 
you started to put that rat poison in 
the water yet ?’’—as difficult a question 


Fig. 5. 


homemade incinerator was 
structed from a 44-in. pipe. 


Incinerator 
This 


con- 


to answer as “Have you stopped beat- 
ing your wife?” 

The fact that the program authorized 
by the board of supervisors provided 
for fluoridation in some districts but not 
in others invited criticism from both 
sides. A number of people favoring 
fluoridation who were not in a district 
that would receive it blamed the water 
department. Some, however, were 
very polite and said they were calling 
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merely to state that they favored the 
program and hoped it would be ex- 
panded to include the entire city. 

On the morning fluoridation began 
there was a flood of telephone calls, the 
majority from people living near the 
borderline of the areas receiving fluo- 
ridated water. A map showing the ex- 
tent of the program had been published 
in a newspaper, with the suggestion 
that, if the map was not clear, consum- 
ers could call the water department for 
more definite information. Opinions 
voluntarily given favored fluoridation 
by a 3:1 majority. There were, how- 
ever, a number of expressions of dis- 
approval, some of which may be of in- 
terest. One woman complained that 
the “new stuff% made the water nau- 
seating, warmer, sweet, and oily to the 
touch, although there was actually less 
than 0.2 ppm fluoride in it at the time. 
Another woman, whose home was out- 
side San Francisco, called from work 


to complain of feeling listless and logy 
because of the fluoride in the water at 


her place of business. When informed 
that fluoridated water was not served 
to that address, she stated, after a mo- 
ment of hesitation, that she got around 
the city during the day and drank water 
in other districts. She was not inter- 
ested in the information that many 
people had been drinking water with a 
natural fluoride content for years with- 
out harmful effects. A third woman 
claimed that she had suffered from 
fluorosis all her life and, when the 
doctors gave up her case, began study- 
ing the problem and was curing her- 
self. Of course, she continued, no 
books on the subject were available any 
more as the doctors had hidden them 
all. She added that what most people 
thought was aluminum poisoning was 
actually fluorine poisoning. 
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The principal conclusion which 
might be reached from these complaints 
is that, in general, relatively few of the 
opponents of the program who called 
did so to have their fears allayed. The 
majority wanted to express their griev- 
ances and a few were interested in 
learning the weak points of their story 
in order to improve their arguments 
for the next discussion. 


Fluoride as Tracer 


Fluoridation has provided unex- 
pected aid in determining the source of 
seepage waters. Fluoride will not be 
removed while passing through the 
ground, and ground waters in the San 
Francisco area contain little if any of 
the element. Sewage *will, of course, 
have approximately the same concen- 
tration as the water supply, but the 
most difficult problem is usually to de- 
termine whether the source of seepage 
is ground water or leakage from mains. 

Considerable seepage in a new high- 
way cut was believed by the road engi- 
neers to be coming from one of the 
reservoirs. Tests definitely proved 
that the seepage water had not origi- 
nated in either the reservoir or the 


neighboring distribution system since 


the advent of the fluoridation program, 
which was a little over a month old. 
In another instance, seepage water was 


known to originate in the system, but 
the was whether it came from 
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an 80-year-old standby reservoir with 
water of less than 0.1 ppm fluoride 
content or from one of two pipelines 
nearby, carrying water with approxi- 
mately 1 ppm and 0.5 ppm fluoride, 
respectively. As the seepage water 
contained approximately 0.5 ppm of 
fluoride, the source was soon located. 
The test has also been of value in sev- 
eral other instances of seepage. 

A man with a leak detector can waste 
less time on seepage waters not origi- 
nating from the mains, and some seep- 
age that might otherwise have been 
classed as of undetermined origin is 
now able to receive more immediate 
attention. Thus, money is saved and 
public relations are improved. 
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Plastic Service Pipe 


Panel Discussion 


A panel discussion presented on May 14, 1953, at the Annual Céaber. 


ence, Grand Rapids, Mich. 


OTHING  has_ so profoundly 
N aroused the interest of water 
works operators recently as the de- 
velopment of plastic pipe for water 
service. Plastics, although not new, 
received a tremendous impetus during 
World War II as an enforced substi- 
tute for metals and rubber. Industrial 
chemical advances made possible in- 
numerable substitutions for critical ma- 
terials. Many of these became perma- 
nent, while others were discarded as 
the more familiar materials again be- 
came available. It is apparent that 
plastic, in order to displace other ma- 
terials permanently, must have and re- 
tain properties superior to the sub- 
stances it supplants. 

Since 1950 plastic materials have 
entered into the pipe field and have 
grown from infancy into a large and 
important industry. As with all new 
products the basic characteristics of 
which are not familiar to the average 
user, a degree of confusion exists. 
Many potential users are being urged 
to adopt plastic pipe without trial in- 
stallations and with their minds filled 
with doubts and uncertainties. The 
purpose of this paper is to review the 
general use of plastic materials for wa- 


ter works service from the viewpoint of 


Pipe Characteristics—Max K. Socha 


A paper presented by Max K. Socha, Engr. of Water Distr., 
Angeles Dept. of Water and Power, Los Angeles. 
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a typical operator. The somewhat 
limited information presented has been 
gathered since 1951. 

Plastic pipe is resistant to rust, cor- 
rosion, chemical attack, and electrolytic 
action, and it has good hydraulic char- 
acteristics. The problem is to find 
plastic materials that will best satisfy 
the needs of water utilities from the 
standpoint of price, adaptability, suit- 
ability, dependability, durability, taste 
and odor qualities, and toxicity. These 
points will be taken up separate'y in 
this discussion. 

The most extensive use of plastic 
pipe has been in the industrial field. 
Its resistance to corrosion, even in con- 
tact with strong acids, alkaline solu- 
tions, and other chemicals, eliminates 
the need for frequent replacement as 
compared with metal pipe, and the 
longer service life gives plastic pipe a 
tremendous economic advantage. In 
this field, the quantities required for 
a particular installation are relatively 
small and the value of the product high, 
so that price is not an important factor. 

The situation in the water works in- 
dustry is different, however. Water 
is, and always should be, an inexpen- 
sive product. To keep it so, installa- 
tions for the delivery of water to the 
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consumer must be inexpensive, and 
plastics, if they are to enter successfully 
into water works systems, must com- 
pete favorably in price with the most 
successful materials now in general use. 
An increase in basic costs, however 
slight, must be offset by superior char- 
acteristics or adaptability. 


General Criteria 


At Los Angeles, as in many other 
sizable water systems, materials are not 
bought for a particular installation 
unless it is a large, special project. 
Purchases are stockpiled to meet an- 
ticipated needs for a given period. 
Service connections annually require ap- 
proximately 500,000 ft of pipe or tub- 
ing, 80 per cent of which is of the 1-in. 
size. These installations are scattered 
over 500 sqmiles of territory, along 
5,300 miles of main at elevations from 
sea level to 2,700 ft. Although more 
than 80 service zones divide the system, 
rugged topography requires pressure 
ranges in the system from 40 psi to 
more than 250 psi in extreme instances. 
Service connection installations, which 
have been averaging in excess of 20,000 
a year for more than 7 years, with 
peaks higher than 2,200 a month, re- 
quire nearly 40,000 stopcocks and cou- 
plings annually, together with other 
fittings and connectors. As _ neither 
time nor facilities permit the selection 
of materials to suit the individual in- 
stallation, pipe and fittings of wide 
adaptability must be utilized. More- 
over, it is impractical to set up separate 
inventories for special conditions. 

The field installation trucks are 
equipped and stocked with materials to 
meet a high installation rate and cannot 
carry special materials and tools for a 
variety of installations. Furthermore, 
the crews are trained in established 
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procedures designed for high speed and 
efficiency. To be successful, a plastic 
pipe introduced into a large water sys- 
tem for general use must function satis- 
factorily under the different conditions 
encountered. It must fit in with the 
current installation practices of the util- 
ity or require only a low-cost modifica- 
tion, without too many special tools or 
extensive retraining of personnel. The 
introduction of plastic pipe must not 
cause the obsolescence of large inven- 
tories of fittings and stopcocks and 
must limit the necessity for carrying 
large numbers of special stock items in 
the warehouse. 

The taste and odor of the water car- 
ried in plastic pipe, as well as the toxic- 
ity of the basic plastic material or plas- 
ticizers, should be carefully investigated 
by tests before the pipe is adopted for 
general water works purposes. In some 
plastics, there is a slow loss of plas- 
ticizer to the water carried. This con- 
dition may not be noticeable in flow 
tests, however slow the velocity, but 
may become apparent only when water 
is left standing in the pipe for a week 
or more. Such a situation may fre- 
quently occur when tenants are on va- 
cation or property is unoccupied. The 
initial use of water for drinking after 
prolonged exposure to such plastics 
would assuredly result in numerous 
consumer complaints. 

The question of durability of plastic 
pipe is one that cannot be answered 
readily. It is known that some plastics 
change their characteristics slowly, 
through aging; they become brittle or 
lose structural strength to an extent 
which has not been completely deter- 
mined. It may be necessary to take 
some calculated risks in this regard, in 
the same manner as when other mate- 
rials are pioneered. 
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One of the greatest causes of confu- 
sion concerning plastic pipe is the use 
of trade names to designate the prod- 
ucts. Nearly all leading producers and 
extruders offer several kinds of plastic 
pipe, each made of a distinct basic mate- 
rial. These may differ from one an- 
other as much as do steel and concrete 
pipe. In the descriptions that follow, 
the use of trade names will be carefully 
avoided. Instead, the basic products 
utilized by numerous extruders of plas 
tic pipe will be mentioned. 


Cellulose Acetate Butyrate 

Cellulose acetate butyrate,* extruded 
by a number of fabricators, has been 
used extensively for piping, particularly 
by gas utilities. Pipe made of this ma- 
terial is semiflexible and nearly trans- 
parent. It is sometimes pigmented to 
produce various distinctive colors for 
trade identification. The pipe is pro- 
duced in the nominal copper tubing 
sizes and is handled and installed in a 
manner very similar to copper tubing. 

The butyrates are easy to install and 
can be adapted for regular copper tub- 
ing tailpieces and other fittings. The 
pipe is flared or belled easily by dipping 
the ends in boiling water for approxi- 
mately 1 min and then forcing the pipe 
over a simple forming tool preheated 
in boiling water. The pipe is rotated 
on the tool until properly shaped. 
Bends for meter box risers are made 
in the field or preshaped in the shop, 
using the hot-water softening method. 
Belled ends should have a slight taper 
to insure tight joints. 

Joints are made by applying diace- 
tone alcohol solvent to both the male 
and female ends of the pipe with a 
smali paint brush and allowing approxi- 


A product of Tennessee Eastman Corp., 
Kingsport, Tenn. 
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mately 30 sec for softening. The pipe 
ends are then forced together and set 
immediately. Opaque spots indicate 
poor joints. 

The butyrate pipe tested was of the 
l-in. copper tubing size with 0.10-in. 
wall thickness. Hydrostatic bursting 
pressure on jointed pipe was 750 psi 
for new pipe, failure occurring by bulg- 
ing, as the pipe did not actually burst. 
When used pipe, after being in actual 
service for 1 year under a working 
pressure of 160 psi, was taken up for 
retesting, it split full length after 700 
psi had been applied for 45 sec. It 
is believed that this failure was caused 
by the gradual loss of the plasticizer, 
tending to make the pipe progressively 
more brittle. The types of butyrate 
pipe tested appeared to have a tendency 
to split along surface scratches caused 
by rocks, sand, or other abrasive mate- 
rial in the soil. 

All of the butyrate formulas tested 
developed a lingering, unpleasant taste 
and odor in the water sufficient to cause 
its rejection for use in the Los Angeles 
system. Extruders are attempting to 
modify the formulas to eliminate this 
objectionable feature. 

The butyrates become very soft and 
pliable at temperatures above 140°F, 
making them vulnerable to failure from 
hot-water backup caused by defective 
water heaters. If this pipe is used ina 
water system, care should be taken to 
select locations serving new construc- 
tion equipped with modern, thermo- 
statically controlled water heaters and 
pressure relief valves, instead of the 
old, manually controlled or instanta- 
neous heaters, where hot-water backups 
are more likely to occur. 

Installation costs for butyrate pipe 
should be lower than for copper tubing. 
The price per foot of the plastic pipe is 
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slightly less, and the labor cost should 
be lower because of its ease of installa- 
tion and ready adaptability to standard 
fittings and processes. : 
Polyethylene 
Polyethylene has been “rapidly 
adopted for many pipe installations. 
The flexible type is particularly suitable 
for poor soil conditions, where it may 
be impossible to run straight pipe and 
snakelike installations are necessary. 
Tests made on flexible polyethylene 
pipe showed that a slow flow or distor- 
tion occurs under hydrostatic pressures 
of more than 100 psi and continues un- 
til the pipe bursts. Its pressure resist- 
ance is considered too low for general- 
purpose use in Los Angeles. There 
was also some evidence of a lingering, 
unpleasant taste and odor in the water. 
Flexible polyethylene pipe has been 
successfully employed in water systems 
with moderate static pressures but 
would be unsuitable for systems with 
a wide range of pressure unless in- 
stalled only in the low-pressure zones. 
Rigid polyethylene has a_ bursting 
strength of 600 psi, which is much 
higher than that of the flexible type. 
The pipe must be joined by means of 
cemented fittings supplied by the manu- 
facturer. This material also produces 
a lingering, unpleasant taste and odor 
in standing water. The pipe is very 
brittle and does not bulge at failure but 
splits longitudinally. It breaks quite 
easily in shipping and handling and 
probably would not withstand earth 
shocks and exterior loads or blows 
commonly encountered in actual use. 


Rigid Polyvinyl Chloride 

Tests were made on three types of 
rigid polyvinyl chloride pipe, supplied 
by several different manufacturers un- 


der different trade names. Type 1, a 
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very brittle, grayish-white material, has 
a hydrostatic bursting pressure of 1,050 
psi, showing a long crack with no bulge. 
It breaks easily in shipping and han- 
dling and produces a strong, unpleas- 
ant taste in standing water. The pipe 
may be flared or belled with boiling 
water. It is considered too brittle for 
use in water systems. 

Type 2, gray in color, is character- 
ized by a very high impact strength. 
It must be threaded and joined with 
molded, threaded fittings and is treated 
in the same manner as iron pipe. The 
plastic pipe has a hydrostatic bursting 
pressure of 1,180 psi, with a slight 
bulge and a very short crack ; no fitting 
leaks at this pressure. The pipe be- 
comes very soft and pliable at 270°F 
and brittle at approximately 20°F. 
It produces a very slight chemical taste. 

The price is extremely high, approxi- 
mately double that of copper tubing for 
the straight pipe and approximately 
nine times the cost of wrought iron for 
the fittings. 

Type 3 is also gray in color and has 
a high impact strength. It cannot be 
belled or flared with boiling water. A 
blowtorch may be used to bell, flare, 
or weld it, but it is believed that the 
degree of skill and care required rend- 
ers this method impractical for field use. 
The manufacturer supplies flared and 
belled fittings, which are joined by 
means of a special cement obtained 
from the producer. The pipe softens 
at approximately 250°F and becomes 
extremely soft at 270°F. Tests were 
not made at temperatures below 70°F, 
but the manufacturer claims that the 
pipe retains good toughness to —20°F. 
The hydrostatic bursting pressure is 
600 psi, with a long split and very little 
bulge. The material produces a taste 
similar to linseed oil; the taste re- 
mained the same over a period of a 
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month. Prices compare very favorably 


with copper tubing of the same size. 
The manufacturer is attempting to 
eliminate the taste problem. 


Conclusion 


Plastic pipe holds great potential for 
the water works field, but much must 
still be learned before it supplants the 
metallic materials entirely. Each of 
the basic plastic products has its strong 
and weak points. The butyrates so 
successfully used by the gas utilities, 
although relatively inexpensive and 
adaptable, must overcome the taste and 
odor problem and the softening effect 
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of hot-water backup. The polyethyl- 
enes, suitable for low-pressure condi- 
tions, pose jointing problems and would 
have only limited, selective use in large, 
complex water systems carrying high 
pressures. The rigid vinyls, provided 
their cost is not too high, have perhaps 
the greatest possibilities for widespread 
adoption in water systems. Other plas- 
tics, not discussed in this paper or yet 
to be developed, may prove to be the 
product the water industry is awaiting. 
Each water works operator must judge 
for himself whether the products now 
offered are suitable for his particular 
needs. 
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A paper presented by Martin E. Flentje, Research Engr., American ’ 


Water Works Service Co., Philadelphia. 


Water companies associated with the 
American Water Works Service Co. 
have experimented with plastic pipe. 
Their findings are of sufficient scope 
to be of some value. 

Serious consideration was first given 
to plastic pipe for water service in 
1950, when it became apparent there 
would be a shortage of copper. Long- 
range aspects also favored the acquisi- 
tion of actual experience to determine 
the economic value of plastic material. 
As the cost of plastic pipe was com- 
parable to or lower than that of copper 
and as it was in plentiful supply, a 
limited program of installing j}- and 
l-in. plastic services was instituted at 
fifteen selected companies in 1951. 

Before the program was started, the 
author’s firm investigated several kinds 
of plastic pipe, and one manufacturer’s 
plant was visited. The pipe finally 
chosen was a flexible polyethlyene type 
recommended for potable-water and 
food-processing use. This type ap- 


peared best suited for field installation 
and accounts currently for approxi- 
mately 75 per cent of all plastic pipe 
produced. 

All plastic services are installed at 
locations where the pressure is less than 
100 psi and in unpaved streets if possi- 
ble. The pipe has also been used in 
conjunction with corporation and curb 
stops designed for copper tubing. Such 
connections were first made _ with 
molded plastic adapters. After periods 
ranging from a few days to several 
weeks following the initial installations, 
three types of failure were noted: 

1. Fracture of the molded plastic 
adapters, due either to normal ground 
settlement or to concussion from a car 
or truck passing over the recently filled 
service trench. 

2. Occasional small pinholes, ap- 
parently caused by defects in manu- 
facture. 

3. Longitudinal splits in the pipe 
wail at the adapters, presumably occur- _ 


ring because the pipe had been stretched 
slightly when the adapter was inserted. 
The split may have been due to pipe 
wall stresses caused by such enlarge- 
ment and also to compression under 
the clamp used to join the pipe and 
adapter. 

To correct these difficulties, brass 
adapters were obtained to replace those 
of molded plastic, and the manufacturer 
decided to produce a heavier-wall pipe 
for water services. The new wall 
thickness is 0.173 in. and 0.181 in. for 
the }- and 1-in. sizes, respectively— 
an increase of approximately 50 per 
cent. 

These changes appeared to remedy 
the trouble previously encountered, and 
the scope of the experiment was ex- 
tended to all 111 of the operating com- 
panies. <A tabulation early in 1953 
showed that 850 plastic service instal- 
lations had been made; the present 
figure probably exceeds 1,200. There 
have been relatively few failures re- 
ported, indicating that the bulk of the 
prior difficulties have been overcome. 

One problem has been to procure 
clamps made entirely of stainless steel. 


A paper presented by Walter D. Tiedeman, Exec. Director, 
Sanitation Foundation Testing Lab., 


The National Sanitation Foundation 
has undertaken some extensive tests of 
thermoplastic pipe under the sponsor- 
ship of the Society of the Plastics In- 
dustry, Inc. Guiding the work is a 
committee consisting of a representa- 
tive of AWWA, a state health officer, 
three state sanitary engineers, and five 
technical representatives of manufac- 
turers engaged in preparing the basic 
materials and extruding plastic re. 
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Some of those sii had only a 
stainless steel band, with the worm and 
clamp body of a different composition 
which corroded very quickly. An all- 
plastic clamp that has since been de- 
veloped and is now being tested may 
prove to be a satisfactory substitute 
but no definite conclusion has yet been 
reached on this item. 

There have been no reports of toxic- 
ity or taste and odor due to plastic pipe. 

Many minor difficulties have been 
encountered, mainly owing to the fact 
that the manufacturer was unacquainted 
with public water supply practices and 
requirements. The plastic industry ap- 
pears to recognize the necessity for 
standardization if its products are to be 
accepted for use in water works instal- 
lations. 

Satisfactory water service installa- 
tions may be made with plastic pipe 
currently being produced, and there are 
strong indications that new types will 
also be favorable for such use. Only 
time, continued research, and future 
developments will tell whether plastic 
pipe for water service will prove to be 
as successful as copper tubing. ae 


National 
Inc., Ann Arbor, Mich. 

Tests are to be made on 28 different 
samples of plastic pipe, classified as 
cellulose acetate butyrate, polyethylene, 
polyvinyl chloride (including Saran *), 
and styrene rubber copolymers. These 
studies are designed to determine 
whether any aggressive natural water 
will extract deleterious or possibly 
toxic material from any of the samples 


~*A product of Dow Chemical Co., Mid- 


land, Mich. 
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of plastic pipe. Many different waters 
have been used, generally from public 
supplies. It is interesting to note that 
none of the plastics under test are mate- 
rially affected by weak acids, so that 
slightly acid waters do not attack the 
basic material. Plastic pipe has been 
used successfully to replace steel pipe 
in one location where the soil was acid 
enough, as the result of the discharge 
of chemical wastes, to decompose steel 
pipe within a year. 

In addition to extraction tests, the 
long-range effects of air, water, and 
soil upon the various types of plastic 
pipe are being studied. An important 
phase of the work is the taste and odor 
testing of samples of aggressive water 
in contact with cut portions of plastic 
pipe for long periods, as well as the 
testing of similar water recirculated for 
considerable periods through systems 
of plastic pipe and fittings. <A taste 


panel has been established to test sam- 


ples regularly. As many water sup- 
plies have pronounced tastes and odors, 
it is necessary to determine whether 
there has been any change in character 
or intensity resulting from contact with 
the plastic. It is interesting to note 
that solvents and cements used in joint- 
ing compounds appear to be of greater 
importance than the plastic pipe itself 
in affecting the taste and odor of water. 

Colonies of rats are being fed on 
aggressive water that has been in pro- 
longed contact with plastic pipe. It is 
too early to report on this phase of the 
work, however. It may be mentioned 
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here that the steering committee has 
decided that none of the technical data 
will be released until the project is com- 
pleted and a report approved for pub- 
lication. 

Studies are also being conducted on 
the effects of plastic pipe on the many 
forms of microbial life in water, as well 
as on the possible effects of such organ- 
isms on the plastic. Furthermore, it 
is to be determined whether the rec- 
ommended procedure for disinfecting 
newly constructed water lines is ap- 
plicable to plastic pipe. 

The tremendous variety of products 
that could be marketed as plastic pipe 
is impressive. In addition to different 
basic resins and combinations of such 
resins, variations may result from 
changing the plasticizer, antioxidant, 
mold lubricant, filler, or coloring mate- 
rial. Consequently, one of the ultimate 
aims should be to recommend a method 
whereby the man in the field may iden- 
tify the varieties of plastic pipe tested 
and found satisfactory. 

It is hoped that the tests will provide 
water works or control officials with 
the necessary information on the possi- 
ble effects of plastic pipe upon the pot- 
ability of public water supplies. Other 
tests will be made, or the cooperation 
of other testing agencies will be sought, 
in an effort to publish under one cover 
all information on plastic pipe, includ- 
ing that related to its strength and 
physical properties, which such offi- 
cials are likely to require in the per- 
formance of their duties. 
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By Harvey A. Mylander 


A paper presented on Oct. 


Analysts, South Pasadena, Calif. 


T is the purpose of this paper to sum- 
marize briefly some of the most use- 
ful oil field techniques that are fully de- 
veloped and readily adaptable for water 
well drilling. Some of the steps in the 
construction of a hypothetical water 
well by the rotary method will be de- 
scribed, outlining the proper use of 
various techniques available. 

At present relatively large deep wells 
are being constructed by rotary drill- 
ing. Essentially, this method utilizes a 
bit on a slowly revolving stem (drill 
pipe) that is lowered from a mast or 
derrick at a rate to match the cutting 
rate at the bit. Drilling fluid is cir- 
culated downward through the drill 
pipe, cooling the bit and floating the 
cuttings to the surface through the well 
bore. In unconsolidated formations, 
the drilling fluid is thickened and its 
specific gravity increased by adding 
“drilling mud,” which consists of a wide 
variety of clays and fine minerals, 
Usually a pilot hole is drilled first and 
then reamed to final diameter in one or 
more passes. After the well bore has 
been completed, the casing is lowered 
into place, the space between the bore 
and the casing generally, but not al- 
ways, being packed with gravel. Pre- 
slotted casings and well screens may be 
installed, or solid casings may be sunk 
and later perforated by numerous de- 
vices. 

No attempt will be made to compare 
wells drilled by the cable tool or per- 


30, 1952, at the California Section Meeting, 
Pasadena, Calif., by Harvey A. Mylander, Dist. Engr., 
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cussion method with those constructed 
by the rotary method. Most of the 
techniques, tools, and instruments de- 
scribed in this paper, however, find ap- 
plication in rotary-drilled wells only. 
As this discussion progresses, it will be- 
come obvious that, if certain techniques 
and geological conditions are over- 
looked while drilling, the result may be 
a structure the defects of which are dif- 
ficult to diagnose or remedy once the 
casing is in place and the gravel pack 
completed. A good rotary-drilled wa- 
ter well must be constructed straight 
and of the same diameter throughout ; 
the casing must be well centered; the 
proper size of gravel must be used for 
the pack ; and the well must, of course, 
penetrate productive aquifers. The oil 
industry can furnish tools to enable 
each of these conditions to be met. 


Directional Surveys 

Initial interest in the surveying of 
boreholes began long before the turn of 
the century, in connection with deep, 
exploratory drilling operations in South 
Africa. It became increasingly evident 
that holes started straight at the surface 
did not remain vertical as the bit pene- 
trated steeply dipping beds of different 
hardnesses. The surveying instruments 
used may be classed as single shot or 
multiple shot. The single-shot type 
may record the results photographically 
or mechanically, while the multiple-shot 
type is usually confined to photographic 
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recording on film strips. Single-shot 
instruments are arranged to be dropped 
inside the drill pipe or lowered on one- 
strand piano wire. Multiple-shot in- 
struments operate with self-contained 
batteries and clockwork, or they can be 
energized from the surface through an 
electric cable. 

Well-surveying instruments may in- 
dicate either drift alone or drift and 
direction. Drift indicators ascertain the 
angle of inclination from the vertical 
(drift) of the well bore but do not give 
the direction of this inclination. These 
instruments provide a permanent rec- 
ord for each run. The drift indicator 


probably is the most extensively used 
well-surveying instrument available to- 
Many drilling contracts specify 


day. 


Fig. 1. Drift Indicator 


The lower portion of the illustration is an 

exterior view of a single-shot, photo- 

graphic drift indicator. The barrel, 

shown above it, is made of nonmagnetic 
metal. 


that the angle of the well shall at no 
point exceed 1-deg or 3-deg drift. This 
limitation helps to assure the well 
owner that no sharp kinks or “dog legs” 
will impede the running of casing and 
that mechanical difficulties will not be 
encountered. In a water well, it is 
seldom necessary to require more than 
a drift survey. 

A single-shot drift indicator of the 
photographic type is illustrated in Fig. 
1. A battery-operated lamp is focused 
through a freely suspended plumb bob, 
projecting a dot on calibrated photo- 
graphic paper. A watch at the surface 
and one in the capsule are started simul- 
taneously. After the prescribed cycle 
has been completed, the capsule is with- 
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drawn and the film disk is removed and 
developed in the field. In the mechani- 
cal type, a sharply pointed plumb bob 
hits a calibrated disk of soft paper, mak- 
ing a punch mark. 

Single-shot instruments are usually 
used by the driller to make sure that the 
well is within the specified limits of 
declination as the drilling progresses. 
Multiple-shot instruments are used by 
the owner or the engineer to survey the 
entire well as a part of the acceptance 
tests. 

An interesting example of the use to 
which such a survey may be put is found 
at Houston, Tex. During the operation 
of a certain well, the gravel pack set- 
tled below the screen, allowing exces- 
sive sand to be produced. As the upper 
section had been cemented to seal out 
surface contamination, additional gravel 
could not be introduced through the 
well bore. Employing careful direc- 
tional surveys, a gravel chute was 
drilled to intersect the well just above 
the screen. Gravel was pumped in and 
the sand successfully stopped. The 
original production of 1,500 gpm has 
been raised to 2,000 gpm without the 
appearance of excessive sand. 


Electric Logging 

Electric logging, when used to its 
fullest capabilities, especially in the pilot 
hole, can reveal a great deal of informa- 
tion of interest to the water well driller. 
As sand boundaries can be accurately 
located, potential aquifers can be dis- 
tinguished from formations with no 
probable yield. The depth and thick- 
ness of the potential aquifers can be 
determined accurately, precluding the 
necessity of setting expensive perfo- 
rated pipe opposite nonproductive strata 
or brackish aquifers. Because electric 
logs of wells whose bore holes penetrate 
the same formations are correlative 
over surprisingly great distances, an 
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estimate of comparative drawdown is 
possible. The resistivity (electrical re- 
sistance of a cubic volume) of forma- 
tion water can be determined and an 
equivalent sodium chloride salinity in- 
ferred, thus providing a qualitative 
evaluation of the formation waters that 
will be produced. The porosity of the 
aquifer, and, hence, its total volume of 
water, can be calculated from water re- 
sistivity and formation resistivity de- 
terminations. 

An electric log of a well consists of a 
continuous and simultaneous recording 
of the spontaneous potentials encoun- 
tered in the bore hole and the resistivi- 
ties of the formations penetrated by the 
bore hole. Ordinarily, more than one 
resistivity curve is recorded, and the 
curves are a result of the spacings of 
the electrode configuration used in the 
particular measurement. 

The electric log is obtained by lower- 
ing a system of electrodes into the un- 
cased bore hole and recording the spon- 
taneous-potential and resistivity curves 
photographically at the surface. As the 
cable and all necessary instruments are 
brought to the well in a specially de- 
signed truck, the only preparation re- 
quired of the drilling crew is that the 
hole be in good condition and filled with 
drilling fluid. A rig or gin-pole over 
the hole is necessary to support the log- 
ging equipment lowered into it. 

A water well of ordinary depth 
(500-2,000 ft) can be logged in ap- 
proximately one hour. The log is 
roughly interpreted for the client at the 
well site immediately upon completion 
of the run (7). The economy and 
speed with which the electric-log infor- 
mation can be obtained warrants its use 
in a large percentage of all wells drilled 
by rotary methods. Today consider- 
ably more than 90 per cent of all wells 
drilled for oil are electrically logged, 
and in recent years this technique has 
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been applied to wells drilled for water 
with such good success that in the San 
Joaquin Valley approximately 50 per 
cent of all rotary drilled wells are elec- 
trically logged (2). 

Field interpretations are made by the 
operator, who may not have full geo- 
logical information on the area. De- 
tailed interpretation and comparison 
with electric logs of neighboring wells 
should be made by a competent ground 
water geologist with a knowledge of the 
locality. 


Radioactive Logging 


In any well where the casing has 
been installed, electric logging is inef- 
fective. Therefore, it is necessary to 
resort to more complicated methods, 
such as radioactive logging, which takes 
advantage of the fact that the various 
strata of the earth’s crust maintain con- 
tinuous radioactivity to a degree that 
depends on the type and constitution of 
the formation (3). There are two 
kinds of radioactivity logs: the gamma 
ray (natural radioactivity) and the neu- 
tron (artificial radioactivity) log. The 
former provides a curve that can be in- 
terpreted in somewhat the same manner 
as an electric log. Similar hoisting 
equipment is used. 

The neutron log is a measure of the 
secondary emission obtained by subject- 
ing the adjacent formation to a bom- 
bardment of neutrons. The magnitude 
of the secondary radiations is controlled 
by the amount of hydrogen present in 
the stratum and is directly related to the 
porosity and fluid content (4). A 
source of high radioactivity is passed 
through the formations ahead of the 
logging device. The required strength 
of this source and the design of the 
detector were determined by exhaustive 
research. Because the radiations must 
penetrate the well casing and be picked 
up by electronic devices, the results may 
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not be as accurate or as sensitive as 
electric logs in uncased holes. Al- 
though radioactive logs are not as easy 
to interpret as electric logs, excellent 
progress is being made with radioactive 


Fig. 2. Caliper Tool 
The caliper tool is shown open (lcft) 
and closed (right). The hinged arms 
are spring loaded and follow the changes 
in the diameter of the hole. 


methods and there is certainly no better 
technique available for the cased well. 


Caliper Survey 


It has been learned in recent years 
that rotary-drilled holes do not gener- 
ally represent a cylinder the diameter 


of which would be the size of the drill 
bit. There are many causes of such 
deviations, the most important probably 
being chemical and hydraulic action on 
the unconsolidated formation. Shallow 
fresh-water sands and gravels will usu- 
ally continue to heave, slough off, and 
circulate out of the hole after the bit 
has passed a given point. This irregu- 
lar enlargement can be an expensive 
source of trouble if the extent and depth 
of the enlarged sections are not taken 
into account during the later stages of 
construction. 

The modern caliper tool is a chrome- 
plated device, 3 in. in diameter and 6 
ft long, with four arms hinged to it (Fig. 
2). A shielded electric cable is used to 
lower the tool to the well bottom, where 
the arms are released and press against 
the wall of the bore hole. As the 
caliper is slowly withdrawn from the 
well, the spring-loaded arms follow 
every change in the diameter of the 
hole. These changes are transmitted 
over the suspending cable and recorded 
at the surface on photographic film. 
Hole diameters varying from 3 to 33 
in. are automatically and continuously 
plotted in this manner (5). 

Two of the more common uses for 
the caliper survey are: [1] calculating 
the quantity of gravel necessary to 
gravel-pack the hole behind the casing 
properly and [2] choosing sections 
suitable for locating centering devices 
for the casing within the well bore. 


Magnetic Detection 

An electromagnetic device * has been 
developed to locate the point at which 
pipe is stuck in a well, or the lowest 
point at which it is free and can be 
recovered. It is claimed that the stick- 
ing point can be located within 1 ft. 
When the device is used in drill pipe, 


*The “Magna-Tector,” a product of Mc- 
Cullough Tool Co., Los Angeles. 
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the sticking point can be found quickly, 
so that the pipe can be cut off, shot, or 
backed off at the lowest possible place 
before enough time has elapsed to allow 
more of the pipe to become stuck. 

The instrument is lowered inside the 
drill pipe on an electrical cable, and the 
electromagnets at both ends of the de- 
vice are energized, magnetic force hold- 
ing it firmly against the pipe. When 
upward strain or stress is applied to 
the pipe at the surface, any movement 


Fig. 3. Jet Casing Cutter 
This device directs a jet of gases against 
the pipe wall, causing a plastic flow of 
the metal. 


of the pipe between the two electro- 
magnets is detected by a supersensitive 
electronic micrometer, midway between 
them. If the pipe stretches even a frac- 
tion of a thousandth of an inch, that 
information is instantly relayed to the 
surface. As movement at the testing 
point indicates free pipe, tests are made 
progressively downward until no move- 
ment is recorded, showing the pipe to 
be stuck. Then, by testing at small in- 
tervals, the upper boundary of the stuck 
portion can be determined. 
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Construction Aids 


A number of devices may prove use- 
ful in overcoming difficulties during 
construction of the well. The driller 
will, of course, usually have his own 
methods of eliminating the trouble, but 
the owner or engineer may offer a 
timely suggestion to speed up the work 
or lessen inconvenience. 

One such device is the jet casing 
cutter (Fig. 3), which is extremely sim- 
ple to operate. It is run into the well 
on an electrical cable to the point where 
the cut is to be made. A charge of 
explosive material is then released, 
producing an extremely high-speed jet 
of gas. The gases are concentrated and 
directed against the wall of the pipe in 
such a manner that they cause a plastic 


Fig. 4. Perforating Gun 


The conventional perforating gun de- 
picted can be loaded with shaped charges. 


flow of the metal. A small amount of 
the metal completely disintegrates, so 
that the pipe is severed in a clean, 
straight line. 

A slight flaring (Fig. 3) occurs at 
the point of severance, owing to the 
pressure exerted by the jet. This flare 
can be used as a natural adapter. The 
aluminum case of the cutter head is ex- 
pendable, but all steel parts of the as- 
sembly, such as the sinker bar, rope 
socket, and cutter body, are pulled out 
of the well with the cable. 

To destroy or fragmentize material 
such as lost tools or large boulders at 
the bottom of a well, the bottom hole 
jet cutter is a most useful device. This 
jet tool, fired from the electronic con- 
trol panel of a service truck, focuses 
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detonating gases toa beam. The cutter 
consists of an aluminum alloy case, fir- 
ing head, and shock absorber. The 
body of the tool contains a charge of 
high-explosive material, so arranged 
and shaped that it creates a high-veloc- 
ity jet when detonated. The gases are 
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parts (sinker bar, centralizer, and fir- 
ing head) are pulled out by the cable — 
from which the tool is run. 

One shot is often sufficient to allow 
drilling operations to proceed, but, if 
the object to be eliminated is large, 
several shots are sometimes required. 


Fig. 5. Effect of Glass Jet Perforation 


This photograph illustrates the effect of four shots, using glass jet perforators, on a 


solid cement structure. 


The shots first passed through a casing cemented inside a 


drill pipe. 


directed downward and controlled in 
such a manner that, when the tool is 
positioned directly over an object in a 
well, the jet will cut the object into 
pieces. These may be drilled, recov- 
ered, or pushed into the wall of the well 
bore. The aluminum parts of the tool 
disintegrate in the well, but the steel 


The tool can also be used to advantage 
for breaking through extremely hard 
shells or cracking a formation. 


Temperature, Pressure, and Flow 


Surveys 
Instruments for obtaining tempera- 
ture, pressure, and flow data within a 
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well have been developed (6). Read- 
ings taken as the devices pass through 
the region of interest are transmitted to 
the surface and recorded on a strip 
chart in graphic form, correlated with 
the depth at which the measurements 
are made. 

The temperature and pressure data 
furnished by these variable-frequency 
electronic instruments are highly ac- 
curate. Pressures can be determined to 
one part in 5,000 and temperature to 
0.05°F. Relative flow indications are 
obtained through the use of.a collapsi- 
ble packer assembly and flowmeter. 


Fig. 6. Glass Jet Shaped Charge 


When fired, the unit disintegrates into 
colloidal particles finer than sand. 


Temperature and flowmeter devices 
have been used to determine the loca- 
tion and amount of hot water entering 
a water well. Temperature surveys can 
also be employed to identify various 
strata. In Illinois and other states 
where intensive studies of ground water 
basins have been made, it has been 
found that the different strata have 
characteristic temperatures. 


Projectiles and Shaped Charges 


For many years oil wells have been 
almost universally perforated with pro- 
jectiles accelerated through a short bar- 


rel by a concentrated explosive. Re- 
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cently the same or better results have 
been obtained by using shaped charges, 
eliminating the solid-steel gun body, the 
precision barrels, the fluid-tight recep- 
tacles for the explosives, and the ac- 
curately machined, heat-treated projec- 
tiles. 

Some water wells may be economi- 
cally perforated by projectiles or shaped 
charges. Certainly the rehabilitation of 
any oil well for water production 
should be undertaken with the full 


Fig. 7. 

In use, the seal is welded.to a section of 

pump column. The _ vulcanized-rubber 

portion can be inflated or deflated from 
the surface. 


Pneumatic Seal 


knowledge that ordinary water well 
perforating tools are not sturdy enough 
to penetrate the heavy oil well casings. 
These casings are usually sealed with 
pumped cement to insure thorough wa- 
ter shutoff. Hence, the sections that 
were originally the most securely sealed 


are the ones under study for water pro- 


duction. 

George L. Smith (7) reported the 
use of shaped charges to reopen the 
passages in a sandstone formation. The 
tool described was a conventional per- 
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forating gun similar to that shown in 
Fig. 4. The resulting increase in spe- 
cific yield was attributed by Smith to 
the removal of deposits in crevices and 
other water passages. 

Shaped charges also have the ability 
to fracture an adjacent formation and 
actually bore small drain holes in it. 
Figure 5 illustrates the effect of four 
shots, using glass jet perforators 
(Fig. 6), on a solid cement structure 
after passing through a 4}-in. casing 
cemented inside of a 5;%-in. drill pipe. 
The fractures in the cement are ob- 
vious, and it is safe to assume a more 
pronounced effect in limestone and 
sandstone water-bearing formations, as 
these must already be fractured to al- 
low the transmission of water. 

The glass jets may be mounted in a 
regular steel carrier or in a steel strip 
carrier. When fired, the jet units dis- 
integrate into colloidal particles finer 
than sand. The strip carrier is re- 
trieved from the well on the shooting 
line. 


Vibratory Explosives 


Another method of using controlled 
explosives to improve the yield of wells 
is to vibrate the casing to remove in- 
crustation and other impediments from 
it and from the interstices of the sur- 
rounding formation. <A previous article 
has described the method and the excel- 
lent results obtained (8). Although 
vibratory explosives were designed ex- 
pressly for water well development, 
they have recently found application in 
oil wells also. In this instance, the wa- 
ter industry offers an advanced tech- 
nique to the oil men. 


Pneumatic Well Seals 


In the oil business, there are packings 
of every possible description to meet 
every conceivable condition, but most 
of them are unsuitable for use in large- 


diameter water wells. One device 
which can be employed in water wells, 
however, is a pneumatic seal that forms 
an integral part of the pump column 
pipe. It is simply a_ barrel-shaped 
structure welded to a section of the 
pump column, with the center portion 
replaced by a vulcanized-rubber girdle 


TABLE 1 
Average Costs for Typical 500-ft Water Well 


Straightness Surveys 


Single shot 
Drift only 
Drift and direction 

Multiple shot 
Drift only 
Drift and direction 


Perforating 


No. of Shaped 
Shots Gun Charge 
10 (min.) 25 $ 300 
20 : 350 
40 450 
60 565 
100 800 
500 2,700 
over 500, each 4.50 


Other Items 


$300- 400 
300- 400 


300- 400 


Electric logging 
Radioactive logging 
Caliper surveys 
Magnetic detector 150- 175 
Jet casing cutter 200- 270 
Bottom hole jet cutter 300- 400 
Temperature, pressure, and 

flow surveys 300- 400 
Vibratory explosives 250--1,000 
Pneumatic seal 300-— 600 


that can be inflated or deflated from the 
surface through a }-in. steel pipe (Fig. 
7).* The seal is installed deflated and 
thereafter kept inflated during the pe- 
riod of use. Upon removal, it can be 
deflated for easy handling. 

*A product of General Pump Service, 
Inc., Los Angeles (patents pending). __ 


é 
$ 65 
100 
100 
150 


HARVEY A. MYLANDER Jour. AWWA 


A typical example of the use of the 
pneumatic seal is offered by an Azusa, 
Calif., well owned by thc Southern 
California Water Co. The well was 
completed in 1944 to a depth of 446 ft, 
with a 16-in. casing. Eight separate 
producing zones were perforated in the 
usual manner. In 1951 the well began 
producing sand in such quantities that 
it was considered impossible to use it 
another season. A study showed that 
the upper five zones, down to 187 it, 
were all producing sand, while the rest 
were clear. It was concluded that the 
upper zones must be sealed. A pneu- 
matic seal was installed for $500 (com- 
pared with bids of $1, 500 for liners and 
$750 for cementing), and the desired 


results were obtained. an 


nat 
Conclusion 


This article has in- 
teresting techniques, methods, and spe- 
cialized tools to assist in constructing a 
good rotary-drilled water well. All are 
seldom required in a single well, but the 
owner or engineer can select those ap- 
plicable to the conditions involved. 
Average costs are shown in Table 1. 

The services described are all avail- 
able near producing or exploratory oil 
well installations. Oil field service 
firms are generally receptive to water 
well problems and seem eager to 
broaden the base of their operations. 
Hence, a communication to company 
headquarters will bring an amazing dis- 
play of elaborate equipment and talent 
with surprising speed. Because the 
service crews operate 400-500 miles 
from their home base, very few sec- 
tions of the United States using water 


wells extensively are beyond the reach 
of such service. The final determining 
factor is the matter of economy, which 
can be evaluated only by the owner or 
engineer. 
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Tentative Standard Specifications for a 
Asbestos-Cement Water Pipe 


These specifications cover asbestos-cement pipe, laid underground in public 
highways or private rights of way, to be used to distribute municipal water 


supplies. 
the material is presumed to be used. 


They cover the minimum requirements for the conditions under which 


The use of the terms “Class 100,” “Class 150,” and “Class 200” applied 
to asbestos-cement pipe produced under this document is not intended to 
imply that the material, when initially installed, is the engineering equivalent 
of cast-iron pipe bearing the same designation. 

With these factors of limitation understood, the Committee on Water Works 
Practice accepts these specifications as prepared by its Working Committee (S. M. 
Clarke, chairman) and transmits them for publication to the Board of Directors 
of AWWA and the Executive Committee of NEWWA. 

As the document must remain tentative for at least one year, the Working 


Committee is continued. © 


L. R. Howson, Chairman 


Sec. 1—Scope 
These specifications cover asbestos- 
cement pipe installed underground, in- 
tended for the conveyance of water, in 
sizes up to and including 36 in. in di- 
ameter, and for maximum working 

pressures of 100, 150, and 200 psi. 
Nore: In general, it is recommended 
that, for underground water distribu- 
tion systems, Class 150 pipe be the light- 
est used. Local installation and operat- 
ing conditions may establish other cri- 
teria than normal operating pressure 
for the pipe wall strength. Trench 
loads, surface loads, excessive water 
hammer, and corrosive soils are other 

factors that should be considered. 


Sec. 2—Supplementary Details to Be 
Provided by Purchaser 


When pipe is purchased under these 
specifications, it will be necessary for 


4 
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the purchaser to make supplementary 
specific statements, for each size and 
class of pipe, regarding: soll 

(b) Class of pipe. 

(c) Total laying length of pipe. 

(d) Total number, lengths, and ex- 
tent of machining of short sections for 
making connections to valves, fittings, 
or structures, and for making closures. 

(e) Specifications for acceptable 
couplings, if couplings other than the 
standard ones of the pipe manufacturer 
are required. 

({) Whether factory inspection by 
the purchaser will be required. 
(g) Whether  three-edge 

tests will be required. 


Sec. 3—Definitions 


Under these specifications, the fol- 
lowing definitions will apply : 


(a) Nominal inside diameter. 


bearing 
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3.1. Purchaser: The person, firm, 
corporation, or governmental subdivi- 
sion entering into a contract or agree- 
ment to purchase pipe according to 
these specifications. 

3.2. Manufacturer: The person, firm, 
or corporation that manufactures the 
pipe. 

3.3. Inspector: The representative 
of the purchaser, properly authorized 
and limited by the particular duties and 
responsibilities entrusted to him. 

3.4. Inspection: Inspection of the 
pipe and of the tests, at the manufac- 
turer’s plant, by the inspector. 

3.5. Working pressure: The maxi- 
mum hydrostatic pressure to which the 
pipe will be subjected in normal opera- 
tion after installation, exclusive of al- 
lowance for water hammer. oie 
Sec. 4—Inspection 

4.1. This section shall apply only 
when factory inspection is specified by 
the purchaser. 

4.2. The manufacturer shall notify 
the purchaser in advance of the inspec- 
tion and testing of the pipe, in order 
that the purchaser may be represented 
at such tests and inspections. 

4.3. The inspector shall have free 
access to those parts of the manufac- 
turer’s plant which are concerned with 
the inspection and testing of the pipe 
in accordance with these specifications. 
The manufacturer shall afford the in- 
spector, without charge, all reasonable 
facilities for determining whether the 
pipe meets the requirements of these 
specifications. 

4.4. Should the purchaser have no 
inspector at the manufacturer’s plant, 
the manufacturer shall, if required by 
the purchaser, furnish a sworn state- 
ment that the requirements of these 
specifications have been met. 

4.5. The inspection shall not relieve 
the manufacturer of his responsibility 


: 


ASBESTOS-CEMENT PIPE 


to furnish and deliver pipe and cou- 
plings conforming in all respects to the 
requirements of these specifications. 


Sec. 5—General Requirements 


5.1. Materials. Pipe shall be com- 
posed of an intimate mixture of Port- 
land cement or Portland puzzolana ce- 
ment and asbestos fiber, with or with- 
out the addition of curing agents ; shall 
be free from organic substances; and 
shall be formed under pressure and 
thoroughly cured. 

5.2. Classes of pipe. Pipe shall be 
made in three classes, for maximum 
working pressures of 100, 150, and 200 
psi, designated as Class 100, Class 150, 
and Class 200, respectively. 

5.3. Pipe diameters. Pipe shall be 
made in nominal inside diameters of 
4, 6, 8, 10, 12, 14, 16, 18, 20, 24, 30, 
and 36 in. For the 4-, 6-, 8-, 10-, and 
12-in. sizes, the actual diameters may 
be less than the nominal by not more 
than 5.0 per cent, when measured ap- 
proximately 3 in. from the ends of the 
pipe. 

5.4. Pipe lengths. The standard 
length of pipe shall be not less than 13 
it. At least 90 per cent of the total 
footage of pipe of any one class and 
size, excluding short lengths, as spe- 
cified below, shall be furnished in 
standard lengths, with a tolerance of 
+lin. The remaining 10 per cent may 
be in random lengths of not less than 
7 ft. All random lengths shall be cut 
only from standard lengths that have 
met the requirements of Sec. 8.3. 

Short lengths for making connec- 
tions to valves, fittings, and structures, 
and for making closures, shall be fur- 
nished in such numbers and lengths as 
specified by the purchaser. 

Short lengths shall be not more than 
3 ft 3 in. long for the 4-in. and 6-in. 
sizes, and not more than 6 ft 6 in. long 
for the 8-in. and larger sizes. —y 
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TABLE 1 jon oe from the diameter of adjacent, unaf- 
Flexural Sireagih fected portions of the surface. 
The coupling areas of the barrel of 
pe Total Applied Load—Ib . each pipe shall be free from dents and 
— ae sae gouges that will affect the tightness of 
| Class 100 Class 150 rf. Class 200 the joint. 


| 1,400 The exterior surface or edge of ma- 
2,100 2,800 3,700 chined ends shall be free from flaking 
4,000 5,700 7,600 that extends back more than } in. from 

Sa ae — the end, that has a depth of more than 
1 in., or that extends around the perim- 


eter more than $ in. at one location. 


900 1,100 


The coupling areas of all standard 
and random lengths shall be machined 
or otherwise rendered suitable for mak- Sec. 7—Strength Requirements 


ing a tight joint with the couplings. 7.1. Bursting strength. Each pipe 
The short lengths shall be properly and each coupling shall be designed to 
machined for their purpose, whether at have sufficient strength to withstand an 
ends only or over their entire length, internal hydrostatic pressure of four 
as specified by the purchaser. times the rated working pressure for 
5.5. Couplings. One coupling of the — the class of pipe. 
size and class specified shall be fur- 7.2. Flexural strength. Each stand- 
nished with each standard, random, and ard length of pipe of 4-, 6-, and 8-in. 
short length of pipe. Unless otherwise nominal diameter shall, when tested in 
specified by the purchaser, each cou- flexure as specified in Sec. 8.3, support 
pling shall comprise an asbestos-cement the load indicated in Table 1. 
sleeve, of the same composition as the 7.3. Crushing strength. Each pipe 
pipe, and two rubber rings. shall have sufficient strength, if sub- 
Sec. 6—Detail Requirements mitted to the three-edge bearing test as 
specified in Sec. 8.4, to support not less 
6.1. Wall thickness. The wall thick- than the load indicated in Table 2. 
ness at the machined portions of any 
pipe shall not deviate from the manu- TABLE 2 
facturer’s standard by more than +0.16 Crushing Strength 
in. or —0.08 in. for pipe having a de- = 
sign thickness of 1 in. or less, nor by sites Applied Load per Foot of Length—/b 
more than +0.20 in. or —0.10 in. for - 
pipe having a design thickness greater 
than 1 in. 4,100 5,400 8,700 
Straightness. No pipe. shall 3,900 5,400 | 9,000 
have a variance from straightness, 3,700 5,500 9,300 
measured as an outside middle ordi- | 
nate, of more than 0.625 in. for 13-ft 4.400 8.600 13.500 
lengths, or of more than a proportion- | 4,800 9,200 15,400 
ate amount for shorter lengths. 5,200 10,100 17,400 
6.3. Imperfections. Each pipe shall 
be free from bulges, dents, and tears on . 7,500 15.900 28.400 
the inside surface that result in a varia- | 8.800 19,600 | 33,800 
tion in diameter of more than 0.187 in. 


Class 100 Class 150 Class 200 
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Sec. 8—Sampling and Testing Meth- 
ods 

8.1. Test specimens. <All pipe and 
couplings tested under this specifica- 
tion shall be in a normal air-dried con- 
dition. 

8.2. Hydrostatic tests. Each stand- 
ard, random, and short length of pipe 
and each coupling sleeve shall be tested 
under an internal hydrostatic pressure 
as follows: 


Class Pressure 


ps 1 


100 350 
ry 525 

700 

The water pressure shall be applied 
gradually and maintained at the speci- 
fied test level for at least 5 sec. Any 
pipe or coupling sleeve showing any 
leakage, sweating, or other defect shall 
be rejected. 

From each 300 lengths of pipe, or 
fraction thereof, of each size and class, 
which have passed the routine hydro- 
static and flexural tests, one length 
shall be selected by the inspector. Each 
selected length shall be hydrostatically 
tested to a pressure of four times the 
rated working pressure for the class of 
pipe, such pressure to be maintained for 
at least 5 sec. The pipe shall not fail 
under this pressure. Each pipe so 
tested shall be retested in the manner 
specified in the paragraph immediately 
preceding. 

8.3. Flexure 


Each standard 
length of pipe of 4-, 6-, and 8-in. nomi- 
nal diameter shall be tested in flexure. 
The supports shall be 12 ft apart. The 
total load shall be divided equally and 
applied at the third points of the clear 
Each pipe so tested shall sup- 


tests. 


span. 
ce without evidence of cracks or 
other defects, the applicable total load 
shown in Table 1. The load shall be 
applied at a uniform rate. | 
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8.4. Three-edge bearing tests. When 
specified by the purchaser, from each 
300 lengths of pipe, or fraction thereof, 
of each size and class, one length shall 
be selected by the inspector for a three- 
edge bearing test. From each selected 
length, there shall be cut one unma- 
chined section of pipe 1 ft long. This 
section shall be tested by the three-edge 
bearing method and shall not fail until 
the total applied load exceeds the ap- 
plicable value shown in Table 2. After 
75 per cent of the specified load is 
reached, the load shall be applied at a 
uniform rate of approximately 2,000 Ib 
per minute. 

For this test, the two lower bearings 
shall consist of two straight wooden 
strips with vertical sides, each strip 
having its interior top edge rounded to 
a radius of approximately 4 in. The 
strips shall be securely fastened to a 
rigid block, with the interior vertical 
faces parallel and a distance apart of 
not less than 4 in. nor more than 1 in. 
per foot of diameter of the pipe. The 
upper bearing shall be a rigid wooden 
block, at least 6 in. by 6 in. in cross 
section, straight and true from end to 
end. The upper and lower bearings 
shall extend the full length of the test 
section. 

8.5. Machines for testing. The ma- 
chine used for the hydrostatic tests shall 
have gaskets that seal the ends of the 
pipe without materially counteracting 
the hydrostatic test pressure. 

The machines used for the flexure 
and three-edge bearing tests shall be 
substantial and rigid throughout, so 
that the distribution of the load will not 
he appreciably affected by the deforma- 
tion or yielding of any part of the ma- 
chine. 

8.6. Retests and rejection. The fail- 
ure of any specimen tested for crushing 
strength to support 75 per cent of the 
crushing load required in Sec. 7.3 shall 
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be cause for rejection of the entire lot 

of that and class manufactured 

during the same shift as the test speci- 

men. 

If any specimen tested for crushing 
strength supports more than 75 per 
cent but less than 100 per cent of the 
crushing load required in Sec. 7.3, one 
specimen shall be cut from each of five 
additional pipe sections of the same size 
and class manufactured during the same 
shift and shall be subjected to the 
crushing test. The failure of two of 
these additional specimens to meet the 
crushing strength requirements of Sec. 
7.3 shall be cause for rejection of the 
entire lot of that size and class manu- 
factured during the same shift as the 
test specimens. 

If any pipe subjected to the higher 
hydrostatic test fails to withstand 
the specified pressure, five additional 
lengths of the same size and class shall 
be selected from the pipe manufactured 
during the same shift and shall be sub- 
jected to the higher hydrostatic test. 
The failure of two of these additional 
lengths to withstand the specified pres- 
sure shall be cause for rejection of the 
entire lot of that size and class manu- 
factured during the same shift as the 
test lengths. 
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Sec, 9—Marking 

91. Each standard and random 
length of pipe shall be clearly marked 
on the outside surface with the trade 
name, nominal inside diameter, class, 
hydrostatic test pressure, and date and 
shift of manufacture. 

9.2. Each short length of pipe shall 
be clearly marked on the outside sur- 
face with the nominal inside diameter, 
the class, and the letter 7 to indicate 
that it has been hydrostatically tested. 

9.3. All component parts of each cou- 
pling shall be clearly marked with the 
make and the size and class of pipe for 
which they are intended. Each cou- 
pling sleeve shall also be marked with 
the letter 7 to indicate that it has been 
hydrostatically tested. 

9.4. When factory inspection is made 
by the purchaser, each pipe and each 
coupling sleeve shall receive an addi- 
tional special marking of no more than 
three letters, as required by the pur- 
chaser. 


Sec. 10—Preparation for Shipment 


All pipe and couplings shall, unless 
otherwise specified, be prepared for 
standard commercial shipment, so as to 
insure acceptance by common or other 
carriers. 


Straight Arrow, heap big Shawnee 
of the Shredded Wheat, has been dis- 
pensing Indian lore at the breakfast 
table for many, many moons by now. 
Of course, if you haven’t eaten Na- 
bisco’s “original Niagara Falls” prod- 
uct you just won’t know how to pitch 
a tent, build a footbridge, make a litter, 
or any other of the more than 100 


“Injun-uities” of camping, fishing, and 
hunting so far described on the cards 
that separate the layers of those “‘dee- 


lishus” shredded wheat biscuits. That, 
my braves, is your misfortune. But 
even if you’re one of those helpless 
Post Toasties eaters, we cannot in good 
conscience fail to give you the benefit 
of Straight Arrow’s straight dope on 
Card No. 11, Book Four, entitled 
“Drinking Water.” Although we can’t 
draw the pictures of the thermos, can- 
vas water bags (light), canteen, boy by 
stream, and Straight Arrow boiling 
water over a campfire for five minutes, 
we can give you the accompanying text : 

One of the most importent things, when 
camping out, is to be sure the drinking 
water is safe. Carry your water with 
you in jugs, canteens, or other containers, 
unless you are with a counselor, scout- 
master, or parent who knows safe areas. 

Never drink from lakes or streams un- 
less some authorized person gives you 


permission. There may be typhoid, 
cholera, and other dangerous contractible 
diseases in the water, especially if it is 
near human habitation. 

When camping away from an author- 
ized site, PLAY SAFE, and BOIL your 
water. . . . Wilderness water is usually 
all right, but don’t take chances. Run- 
ning water may clarify itself, but clear- 
ness does not necessarily indicate safety. 

Straight Arrow say “How”; we say 
“And How!” 


Home maid is the American woman, 
she says; but even we were surprised 
to note that more than 75 per cent of 
them do all their laundry at home, 4 
per cent use a neighborhood automatic 
laundry, and less than 1 per cent send 
all their wash to a commercial laundry. 
Interesting marketing information for 
the water works man, as is the fact that 
the synthetic detergents have by now 
almost caught up with the soaps in 
production and sales, totaling some 1.8 
billion pounds compared with 2.3 bil- 
lion. The increase in synthetics in 
five years has been from 400 million 
pounds, a rise of 350 per cent, while 
soap sales dropped nearly 40 per cent. 
Thus the home maid is a modern maid, 
but she still plugs along with the oldest 
of the detergents as well—water, of 
course. 


(Continued on page 34 P&R) 
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Rainmaking makes little news these 


days. About the only new wrinkle of 


late has been the substitution of sea- 
salt spray for silver iodide in tropical 
seeding because the silver iodide nu- 
cleates only when the cloud peaks are 


below freezing in temperature. Thus, 
in Hawaii now, the territorial Board 
of Agriculture and Forestry is trying 
its hand at salting clouds’ tails in an 
effort to help the drought-damaged 
sugar and pineapple industries. 

Here at home, on the other hand, it 
is rain unmaking that is hitting the 
headlines. And, again, it is none other 
than Dr. Wallace E. Howell, celebrated 
as the $100-a-day rainmaker of New 
York City, who has contracted to pre- 
vent precipitation in the neighborhood 
of Palisades Amusement Park on the 
west bank of the Hudson River. Over- 
seeding, to form so many nuclei in a 
cloud that the particles remain too 
small to fall, is the means by which 
Howell hopes to coax clouds to hold 
their water. How successful he will 
be is difficult to guess, but if the 
weather a few miles east of the Pali- 
sades is any indication, his Memorial 
Day inaugural was a complete washout. 
And if that nearby weather was merely 


a measure of his success in postponing 
Palisadistic precipitation, he , should 
drop dead . . . twice! 

Meanwhile, our more practical neigh- 
bors to the north have found a much 
more direct method of rainmaking, 
more reliable and more helpful than 
seeding of any kind. The technique 
is to drop paper containers of water, 
weighing approximately 35 Ib each, 
upon incipient fires in the Canadian 
forests—a quick and effective means of 
holding fires in check until the fire pro- 
tection forces can reach the scene. 

Seeduction, reduction, and contra- 
duction, but all of minor moment, and 
we must wait for the completion of the 
current U.S. Weather Bureau investi- 
gation for the real ruction in rain- 
making. 


The microfilm edition of the 1952 
JouRNAL is fresh from the cameras of 
University Microfilms, 313 N. First 
St., Ann Arbor, Mich, which is offer- 
ing it to regular JouURNAL subscribers 
and AWWA Members only at a cost of 
$7.95. The following earlier volumes 
are still obtainable: 1949, at $6.25; 
1950, at $8.00; and 1951, at $6.35. 


A glass of water these days can run 
to almost any size—anywhere, in fact, 
from the familiar ;'s gal to the tre- 
mendous 1,687-gal size now being used 
experimentally in five Navy mine- 
sweepers. The big ones, of course, are 
slightly different, in being closed at the 
top and being made of glass fiber, 
plastic reinforced. Running from a 
100-gal size to that mentioned above, 
they are 30 to 40 per cent lighter than 
comparable metal containers and have 
the advantages of being nonmagnetic 
and resistant to corrosion. Of course, 
sailors have always been known for 
their drinking. 


(Continued on page 36 P&R) 
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Your best insurance against consumer com- 
plaints is to keep an adequate supply of Aqua 
Nuchar Activated Carbon on hand. Then, when 
a sudden taste or odor appears, it can be quickly 

controlled by increased dosages of carbon. But 


remember, do not attempt, during short periods 


of very intense tastes and odors, to get by with 
an insufficient dosage. Be sure to use enough 
Aqua Nuchar to do the job during these periods. 
To do otherwise would definitely represent false 
economy when measured in long-range consumer 


relationships. 


Many water plant operators control tastes 


and odors and their customers’ tempers by con- 
stantly feeding small amounts of Aqua Nuchar 
Activated Carbon. This lays the groundwork 
for a quick increase in dosage of Aqua Nuchar 
to counteract any sudden intensification of tastes 


and quickly restore the palatability of the water. 


OTHER PRODUCTS: Nuchar Activated Car- 
bon-Ligro Crude Tall Oil-Tallene Tall Oil 
Pitch—Indusoil Distilled Tall Oil—Tallex Abietic 
Acid-Indulin (Lignin) 


indusirial 


CHEMICAL SALES 
division west virginia pulp and paper company 


New York Central Building Pure Oil Bidg. Lincoin-Liberty Bidg. 2775 S. Moreland Bivd. 
230 Park Avenue 35 E. Wacker Drive Broad & Chestnut Sts. At Shaker Square 
New York 17, N.Y. Chicago 1, Miinois Philadelphia 7, Pa. Cleveland 20, Onio 
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disillusioned defenders of divining, now 
that an all-star aggregation of 38 Cali- 
fornia dowsers have bit the dust of San 
Clemente—the dust, that is, of two 
unassuming scientists who found plenty 
of water where “there was none,” and 
proved there was none where “plenty 
could be found.” Creator of this dust- 
bicuspid situation was San Clemente’s 
water commissioner, Oland Carrick, 
who, needing a new well, decided to 
pit geology against rhabdomancy and, 
thereby, assure himself of results. 

As noted in the March issue (P&R 
p. 42), once consulting engineer Loren 
Blakely and geologist John Stickel had 
pointed out what they considered the 
three best locations for a well, 38 dows- 
ers were turned loose in the area. 
They, in turn, spotted 38 sure-fire well 
sites, none even near the scientifically 
selected spots. Subsequent test wells 
at the two preferred geologized sites 
both struck plenty of good water, while 
a hole sunk at a location agreed upon 
by at least six of the dowers was aban- 
doned still waterless at twice the depth. 
Not just this failure, but the fact that 
the divine miscalculation, misjudgment, 
and misadvice continued all through the 
development of the 14-in., 980-gpm sci- 
entific well really caught up with the 
witches of San Clemente. And if 
“dammed if they’re right and damned 
if they’re wrong” is true, their well 
sites can continue to be called “sure 
fire.” 


“Reverse English” could well refer 
to the English thread—the left-hand 
thread—the one, that is, that closes 
counterclockwise. If it did, however, 
there’d be no end of Anglophobia, for 
left-hand threading of valves has been 
the cause of countless calamities in 
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Divinity? Fudge! Or so say the unmeant main a broken valve 


stems, and scaldings in the shower. 
Latest and no doubt greatest of the 
haters, though, would be the residents 
of Bound Brook, N.J., who have just 
completed 30 years of suffering on 
that account. 

The Bound Brook bloomer is the 
story of a railroad underpass on one 
of the borough’s main thoroughfares 
that always flooded so badly in rain- 
storms that vehicles couldn’t get 
through. Thirty years ago residents 
got sick of the impasse and bought a 
pump to keep the water level at least 
low enough to permit continued use. 
During every storm for 30 years, the 
pump worked hard but ineffectually 
until just last year the borough decided 
to invest several hundred thousand dol- 
lars in developing a new modern drain- 
age system. It was in investigating 
this possibility that the borough engi- 
neer thought to examine the pump and 
found the left-hand thread—meaning 
that the pump had been busily undoing 
its work for all that time. Next flood, 
perhaps, Bound Brook unbound, but 
meanwhile a curse on reverse English. 


A command appearance is what 
AWWA exprexy Ross Dobbin put in 
at Westminster Abbey last month, 
when, as its president, he represented 
the Engineering Institute of Canada at 
the coronation of Queen Elizabeth. It 
was by command of Her Majesty 
through the Canadian secretary of state 
for foreign affairs, that Ross took fly- 
ing leave of his own induction as Insti- 
tute president to reach his place in the 
Abbey in time for the coronation cere- 
mony. Good duty, that! So good, in 
fact, that Ross resigned his post as 
manager of the Peterborough, Ort., 
Utilities Com. to devote full time to it. 


ig 
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with Rensselaer 


The Old Port Washington, Wisconsin, Water plant is now one 
of the most modern filter plants in the country. 

The illustration shows the pump room, entirely equipped with 
Rensselaer gate and check valves. All gate valves 4 inch and 
larger in the entire plant are also Rensselaer. 

Rensselaer products are well above specifications not only 
in general characteristics but in the thickness of metal at im- 
portant points. They are designed with the “know how” which 
goes back to the early days of water systems, and they are 
built by technicians many of whom have been with the Com- 
pany 35 years or more. 

You don’t have to build a new plant in order to modernize 
with Rensselaer. Ask our local representative why a replacement 
of a troublesome check valve will eliminate slam—why Rensselaer 
tapping sleeves save time, and why Rensselaer hydrants and 
valves will save maintenance on your service extensions, Ri . 


ONG 4 


4 
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bicuspid situation was San Clemente’s 
water commissioner, Oland Carrick, 
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entific well really caught up with the 
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counterclockwise. If it did, however, 
there’d be no end of Anglophobia, for 
left-hand threading of valves has been 
the cause of countless calamities in 
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Latest and no doubt greatest of the 
haters, though, would be the residents 
of Bound Brook, N.J., who have just 
completed 30 years of suffering on 
that account. 

The Bound Brook bloomer is the 
story of a railroad underpass on one 
of the borough’s main thoroughfares 
that always flooded so badly in rain- 
storms that vehicles couldn’t get 
through. Thirty years ago residents 
got sick of the impasse and bought a 
pump to keep the water level at least 
low enough to permit continued use. 
During every storm for 30 years, the 
pump worked hard but ineffectually 
until just last year the borough decided 
to invest several hundred thousand dol- 
lars in developing a new modern drain- 
age system. It was in investigating 
this possibility that the borough engi- 
neer thought to examine the pump and 
found the left-hand thread—meaning 
that the pump had been busily undoing 
its work for all that time. Next flood, 
perhaps, Bound Brook unbound, but 
meanwhile a curse on reverse English. 


A command appearance is what 
AWWA exprexy Ross Dobbin put in 
at Westminster Abbey last month, 
when, as its president, he represented 
the Engineering Institute of Canada at 
the coronation of Queen Elizabeth. It 
was by command of Her Majesty 
through the Canadian secretary of state 
for foreign affairs, that Ross took fly- 
ing leave of his own induction as Insti- 
tute president to reach his place in the 
Abbey in time for the coronation cere- 
mony. Good duty, that! So good, in 
fact, that Ross resigned his post as 
manager of the Peterborough, Ont., 
Utilities Com. to devote full time to it. 
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Modernization with Rensselaer 

The Old Port Washington, Wisconsin, Water plant is now one . 
of the most modern filter plants in the country. 

The illustration shows the pump room, entirely equipped with 
Rensselaer gate and check valves. All gate valves 4 inch and 
larger in the entire plant are also Rensselaer. 

Rensselaer products are well above specifications not only 
in general characteristics but in the thickness of metal at im- 
portant points. They are designed with the “know how” which 
goes back to the early days of water systems, and they are 
built by technicians many of whom have been with the Com- 
pany 35 years or more. 

You don’t have to build a new plant in crder to modernize 
with Rensselaer. Ask our local representative why a replacement 
of a troublesome check valve will eliminate slam—why Rensselaer 
tapping sleeves save time, and why Rensselaer hydrants and 
valves will save maintenance on your service extensions, (aa 
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New construction for water works 
has hit a new peak for the first four 
months of 1953, according to an Engi- 
neering News-Record survey (issue of 
May 7). With $88,500,000 worth of 
construction contracted for in this pe- 
riod, the value of new projects is up 
6 per cent over the previous year, while 
the $62,500,000 worth of projects pro- 
posed but not yet started is 18 per cent 
higher than the early 1952 total. Most 
of the new construction—approximately 
80 per cent, in fact—is for the South 
and West. And a project backlog of 
$1,500,000,000 gives assurance against 
future declines. 

Meanwhile, home building at rates 
that continue to set records, coupled 
with widening appliance distribution 
and continued industrial construction, 
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promises to continue to raise water use, 
both absolutely and per capita. What- 
ever the significance of current uncer- 
tainties in finance and commerce, it 
appears that water works—and, with 
them, water works suppliers—are still 
on the upward slope of the business 
curve. 


J. Beach Clow, vice-president of 
James B. Clow & Sons and president 
of the subsidiary Eddy Valve Co. and 
lowa Valve Co., died on May 5 as the 
result of a heart attack. He was 49. 
The son of the late James Culbertson 
Clow, he had taken his place in the 
organization identified with the Clow 
family, and had found time also to be 
active in welfare and charitable groups 
in his native Chicago. 
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PLASTIC BASE J€-60 
SEWER SYSTEM COSTS 


"THESE ARE THE FACTS: JC-60® cuts sewer line maintenance costs 
Joints poured with ATLAS JC-60 resist the common causes of sewer joint fail- 
ure — root penetration, climate extremes, normal settling, loss of adhesion and 
chemical attack. 

Operating costs go down. By reducing infiltration of soil water, JC-60 
sewer joints reduce pumping costs and equipment capacity required at the 
disposal plant. 

Installation costs go down. JC-60, with minimum shrinkage, high fluidity 
and resistance to overheating deterioration speeds the entire jointing procedure 
and minimizes material waste. 

Years of ATLAS research created this remarkable new jointing compound. 
Based on a synthetic plastic, JC-60 is designed specifically to provide those 
characteristics proved most desirable in actual use. 

COMPLETE FACTS are in Bulletin M20-3 and other technical literature. 
Write for your copies. 

OTHER ATLAS JOINTING MATERIALS include 
GK® and SLIPJOINT GK® for sewer pipe: 
MINERALEAD® and HYDRORINGS® for cast 

iron water pipe. a 
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ATLAS JOINTING COMPOUNDS 
@ permanent bond re 


Engineering Representatives Throughout the United States 
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Time and Tide stoppeth on May 18 
and April 25, respectively, to add their 
comments to the many already made 
(April P&R p. 33, June P&R p. 38) 
on the merits of the water pressure 
system of rating television programs. 
Tide came in with a story from super- 
teeveed New York City, pointing out 
that rate of flow, rather than pressure, 
is the measure of listenerity there. 
Then Time told a characteristically 
candid tale of the “Teleflush Index” 
and how it grew. Both agreed with 
everyone else that “I Love Lucy” was 
far and away the biggest flow slower 
or pressure dropper. All of which 
would seem to indicate that if you 
have a TV set, on any Monday night 
at 9:30, “we know where you're go- 


” 


ing. 
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A safety first was established last 
month by the Akron, Ohio, water de- 
partment in winning the National 
Safety Council Award of Honor for 
the year 1952. When Wendell LaDue, 
superintendent and chief engineer, ac- 
cepted the plaque on behalf of the 232 
employees of his department, it was the 
first time that any branch of govern- 
ment had won this highest citation in 
the field of safety. What it repre- 
sented was 447,095 hours of work with 
only one lost-time accident, a rate of 
2.2 injuries per million man-hours 
worked. And what it earned in addi- 
tion to the award was a special reso- 
lution by “the mayor and council-as-a- 
whole” congratulating the department 
on being the nation’s safest place to 
work. 


(Continued on page 42 P&R) 


Earn FULL REVENUE with 
Accurate American Meters 


The superior accuracy built into Buffalo 

AMERICAN Meters enables you fo earn 

full revenue from metered. water in your 

system. Metered water is “fair to all.” 
Write for details. 


BUFFALO METER 
COMPANY 


2914 Main Street | 
Buffalo 14, New York 


FOR REPAIRING | 
BROKEN MAINS 
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Skinner Seal Split Coupling Clamp. One man 
can install in 5 to 15 minutes. Gasket sealed 
by Monel band. Tested to 800 Ibs. line pres- © 
sure. A lasting repair. 2”-24" inclusive. Write 
today for new catalog. 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA, U.S.A 
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on the job at Idlewild 


Ten De Laval centrifugal pumps, 
with a total capacity of 34,000 gpm, 
play a vital role in the deluge fire- 
fighting system of the New York 
International Airport at Idlewild, 
Long Island. 

The installation is composed of 
two 2,500 gpm and three 4,000 gpm 
motor-driven pumps as well as two 
2,500 gpm and three 4,000 gpm diesel- 
driven units, which are used for 
standby service. When the normal 


ao 


operating pressur ps from 

psi to 140 psi or less, the electric 
pumps go to work automatically. The 
diesels are brought into service as 
necessary. 

Efficient De Laval centrifugal 
pumps are serving water works and 
fire-fighting stations all over America. 
These pumps are available in capac- 
ities ranging from less than one mil- 
lion gallons per day to more than 100 
million gallons per day. vie; 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
822 Nottingham Way, Trenton 2, New Jersey 
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aie John G. Hoyt Jr., district sales su- 
pervisor for Rockwell Mig. Co. in 
Houston, Tex., has been appointed as- 
sistant sales manager of the Water 
Meter Div. He joined the firm in 
1941, as the result of a merger with 
the National Meter Co., with which 
he had served since 1939. 


Disanonymization left us dismayed 
when we discovered that the author of 
those four untitled lines of rhyme sur- 
reptitiously distributed with the water 
hills to 30,000 residents of Sioux City, 
Iowa, was the same John L. Ford, 
whose “Colossal Bargain” we printed 
right next to them in last month’s 
P&R (p. 37). The dismay, of course, 
was at our own obtuseness in failing 
to recognize either the style or the 


name, “Running Water,” which is of 
Ford fabrication. Fortunately, it was 
the appearance of the complete text of 
“Making Running Water Run,” in the 
thirty-eighth annual report of the El- 
mira, N.Y.; Water Board, rather than 
the wrath of friend Ford, that iden- 
tified the lines as further reason for 
calling him AWWA’s Rhymer Lau- 
reate. 

No threat at all to take that title 


was state senator Edward Chase of 


Maine, who nevertheless penned these 
water lines in arguing against a bill to 
exempt water from the state’s 2 per 
cent sales tax: 


If tax exemptions grow and grow 
The revenues will melt like snow, 
So 

Let’s keep the tax on H.O! 
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3 Minim 


For Public Water Fluoridation 


Sodium Silicofluoride—98% 


(Dense Powder) 


Sodium Fluoride—977% 


(Dense Powder or Granular) 


White or tinted blue 


pea Minimum of dust in handling 
mum of storage space 


Available in bags and drums 


The AMERICAN AGRICULTURAL CHEMICAL Co. 


50 Church Street, New York 7, N. Y. 
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when you protect pipe lines 
with BITUMASTIC 70-B ENAMEL 


IPE LINES don’t “shrink” when they 
Pi lined with Bitumastic 70-B En- 
amel . . . because this durable enamel 
prevents rust, corrosion, incrustation and 
tuberculation. When your pipe line’s 
coefficient of flow stays high, there’s no 
_ need to spend money on over-sized pipe 
in order to allow for future loss in flow 
capacity. 

Further, there’s no need to specify a 
wall thickness any greater than that re- 
quired to give the pipe adequate struc- 
- tural strength. Because Bitumastic 70-B 
_ Enamel—when applied to a thickness of 
40” — protects the exterior of pipe 
against the corrosive action of the soil in 
which it is buried. Therefore it isn't 


necessary to specify pipe with greater 
wall thickness in order to compensate 
for corrosion. 

Summed up, Bitumastic 70-B Enamel 
Saves money in two ways. For your 
large-diameter water lines, you can 
specify pipe with smaller inside diameter 
and with less wall thickness. Use strong, 
durable steel pipe, lined and coated with 
Bitumastic 70-B Enamel, and give your 
community these worth-while savings. 
Write for full information. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 705-T, Pittsburgh 19, Pa. 
District Offices: Boston, Chicago, Los Angeles, New York, Pittsburgh, and Woodwerd, Alebame 
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= pipe fitting template for the 
drafting room, known as Cassel Pipe 
Fitting Indicator No. 253, has been 
produced by Graphic Indicator Co., 
1739 S. La Cienega Blvd., Los An- 
geles 35, Calif. 


Rivers staying ’way from their doors 
have caused considerable concern of 
late to the citizens of Decatur, Neb., 
Onawa, Iowa, and Laredo, Tex. Con- 
necting the first two of these cities is 
a bridge built to span the wide Mis- 
souri, but just recently the House Ap- 
propriations Committee refused to vote 
the funds to divert the river under the 
bridge according to plan. And at 
Laredo, the Rio Grande, which is the 
source of the city’s water supply, van- 
ished one night leaving a dry and 
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6 Reasons wh y 


WALKING BEAM 
FLOCULATION 


is now specified by 


water works engineers 


1. Eliminates troublesome underwater bearings. 
2. Eliminates expensive dry well construction. 
3. All bearings accessible for inspection one 
lubrication. 
. Produces quick responsive floc formation. mm" 
. Longer filter runs. 
. A saving in alum. 5 


Write today for Bulletin 451 and a list of water 
purification plonts that have gone modern. 
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empty bed. Between “Whither River” 
and “Wither River,” the latter is cer- 
tainly far more serious, for the mean- 
dering of the Missouri is merely in- 
convenient, whereas the siltation and 
general inadequacy that have made the 
Rio Grande an international problem in 
both engineering and statesmanship 
now pose a problem of life and death 
to Laredo. What price water, indeed ! 


George S. Sangdahl has been elected 
a vice-president of Chicago Bridge & 
Iron Co., and shortly afterward be- 
came manager of a new sales office the 
firm has opened in the Alcoa Bldg., 
Pittsburgh, Pa. He has been asso- 
ciated with the firm or its Canadian 
affiliate, Horton Steel Works Ltd., 
since 1915. 


SODIUM 
FLUOSILICATE 


(Silico Fluoride) 


CORPORATION 
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WU Your Velves Last 50 Years ? 


THUS 
Tough Pump Service, 


for instance 


At The Great Western Sugar Company, 
Longmont, Colorado, plant, with Crane 
Iron Body Wedge Gate Valves on suction 
and discharge lines of juice pumps. 


THE CASE HISTORY 


Originally the Crane valves were installed 
on belt-driven pumps when the plant was 
built in 1903. In 1952, the old pumps were 
replaced. Nearly all the Crane valves 
were found in good condition and put right 
back in service on the new pumps. 


It’s no easy job these Crane 6 and 8-inch, 
125-pound brass-trimmed gate valves have 
been doing since 1903. The plant operates 
on 80-day continuous beet sugar cam- 
paigns. In spite of intermittent operation, 
and with periodic routine maintenance 
only, the Crane valves never fail to oper- 
ate freely, smoothly, and to seat tightly. 
For 50 years they have assured depend- 
able flow control—and they’re still doing it. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


VALVE SERVICE RATINGS 
SUITABILITY: 


Ue. 50 yoarg- 
MAINTENANCE COST: 


SERVICE LIFE: 


OPERATING RESULTS: 


AVAILABILITY: 


THE VALVE 


Here is today’s model 
of these ‘50-year 
service record’’ Crane 
125-pound iron wedge 
gates. Still made to 
the most rigid quality 
standards, these 
modern valves keep 
building unusual performance records in 
every industry. They come in patterns for 
every need. See your Crane Catalog or 
your Crane Representative. 
ben 


THRIFTY 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 
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James J. Corbalis Jr., sanitary en- 
gineer of Iairfax County, Va., for the 
past 10 years, has been appointed en- 
gineer-director of the Alexandria, Va., 
Sanitation Authority. The authority 
was created last January and is the 
first to be established under legislation 
enacted in 1950 to enable communities 
to finance, construct, and operate sew- 
ers and sewage treatment systems. 


Spickard’s spigots sputtered and 
failed last May 11, and the 600 Mis- 
sourians who populate the place were 
really shown, having to haul their own 
for twelve full days while the pump 
that had collapsed and caused the ca- 
lamity was being replaced with a new 
one. Homes and business institutions, 
meanwhile, lived out of cream cans— 


capacity, 10 gal—and the only quantity 
user—a locker plant—managed to keep 
going by importing its 1,000 gpd via 
truck from a nearby farm.  Fortu- 
nately, there were no fires nor extreme 
heat or cold, so the showing was a 
relatively comfortable one—proof, cer- 
tainly, that with good neighbors, good 
weather, and good luck to stand by, 
who should need a pump? 


Weber, Fick & Wilson is the name 
of a firm of public utility consultants 
organized to do appraisals, deprecia- 
tion and rate studies and other reports 
and investigations. Principals of the 
firm, which has its headquarters at 
1529 N. 2nd St., Harrisburg, Pa., are 
George Weber Jr., Henry H. Fick, 
and Robert E. Wilson. 


CYANAMID’S 
SULFATE OF ALUMINA 


7 


BIG REASONS FOR PREFERENCE! 


Waterworks superintendents who depend on Cyanamid’s Sulfate 
of Alumina know these five big reasons for its widespread use: 


1. Uniform, trouble-free feeding 


2. Wide pH range of coagulation = 


3. Rapid floc formation 


4. Maximum adsorption of suspended and colloidal impurities. 
5. Minimum corrosion of feeding equipment 
Write today for all the details on how these advantages can help you. 


AMERICAN 


COMPANY 


Heavy Chemicals Department 
30 Rockefeller Plaza, New York 20, N. Y. 
fn Canada: North American Cyanamid Limited, Toronto and Montreal 
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you 
Plan ahead for water ne 


Water needs require long-range plans-—for safety 
rae dependability, economy, maintenance of adequate 
supply. In all such plans, Layne’s engineering skill 
fe) wow and research facilities are at your service. 


perienced water developing organization stands 
behind everything—- engineering, labor, wells, casings, 
screens, pumps, There is undivided responsibility! 
ae Ask for catalogs For helpful catalogs on Well 
oe Water Systems or specific information on water 
_ supply problems, contact your nearest Layne Asso- 
a ee LAYNE © BOWLER, INC., Memphis 8, Tenn. 


In a Layne water system, the world’s most ex- 


ciate Company or write: 
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WATER WELLS 
WE VERTICAL TURBINE PUMPS 
Water Treatment 
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Layne Associate Companies Throughout the World 
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Milk Teeth 


To the Editor: 

The fluoridation articles in the April 
1953 issue of the JourNaL AWWA were 
very interesting and I was pleased to 
note that the arguments of Bratton on 
the industrial aspects of fluoridation and 
McKee on fluoridating milk were so well 
answered by Weir and Sawyer, respec- 
tively. 

Dr. McKee’s conjecture is an interest- 
ing one, but in view of its extremely 
tenuous nature, it should not be allowed 
to confuse further a public that is already 
confounded with unsupported statements 
made on the basis of notions rather than 
facts. As a dentist, I believe it is impor- 
tant to add to Sawyer’s penetrating dis- 
cussion by citing what is probably the 
most serious objection to the fluoridation 
of milk: There is no published evidence 
which demonstrates that the addition of 
fluoride to milk, or to any other food for 
that matter, will result in a reduction in 
dental caries that would compare in mag- 
nitude with reduction observed consist- 
ently in areas where adequate fluoride is 
present in the water supply. 

Partly as a result of one of Dr. McKee’s 
earlier efforts along the same line, a paper 
entitled ‘“‘Untested Alternatives to Fluori- 
dation of Domestic Water Supplies,” by 
Pearlman, was published in the Journal 
of the American Dental Association (46: 
287, March 1953). ‘This article empha- 
sizes that at present we have no direct 
knowledge concerning the possible efficacy 
or safety of milk fluoridation, and it points 
out that extensive research studies would 
have to be performed to test this hypothe- 
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sis. Considering the fact that, at present, 
water fluoridation is the cheapest, simplest 
and most direct method of achieving ef- 
fective caries reduction on a popular basis, 
the article questions the advisability of 
spending the necessarily vast amounts of 
time, energy, and resources, in an attempt 
to find a “harder way,” at this time. Re- 
prints of Dr. Pearlman’s article may be 
obtained by writing to the office of the 
American Dental Assn. 

The American Dental Assn., along 
with most professional and scientific or- 
ganizations, strongly encourages research 
in the field of public health; but at the 
same time, it has an obligation to protest 
against the dissemination of unsound hy- 
potheses and untested theories where the 
public interest is at stake. 

W. Puivip Puatr, D.D.S. 
Assistant Secretary 
Council on Dental Health 


American Dental Assn. 
222 E. Superior St. : 
Chicago 11, Ill.; May 14, 1953 , 


To the kditor: 


I am a little disturbed about the in- 
creased emphasis put on the possibilities 
of fluoridating milk. I have been told 
that in answer to a question put to him 
at the Grand Rapids conference, Mr. Mc- 
Kee gave Dr. McClure as his authority 
for saying that the fluoride in milk would 
be as readily available as fluoride in a 
water supply. This is not exactly what 
Dr. McClure wrote him. Dr. McClure 
said that he saw no reason why fluoride 
added to milk would not be readily avail- 
able for assimilation. The fact is, ex- 
periments have not been done to prove 
this point. Although I personally believe 
also that fluoride added to milk should be 
readily available, in this regard, as you 
know, theory is not always proved by 
experimental facts. 

F. A. ARNOLD Jr. 
Director 
National Inst. of Dental Research 
Public Health Service 
Bethesda, Md.; May 21, 1953 
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pipe 
efficiency 


When pumping costs rise, pressures 
fall and capacity is way down— 
You need National cleaning! 


Often, lines assumed to be in top operating condition 
are actually delivering less than half of their rated 
capacity. For instance—a tuberculated 48” pipe, 
having a co-efficient of 93 can carry no more water 
than a clean 42” pipe. Think how much difference 
this makes in costs when it must be compensated for 
by either greater power consumption at the 
pumping station or by larger mains in the ground, 


¢ 
4 
b 
Remember, the National Water Main Cleaning 
Company guarantees to restore any water main 7 
to 95% of its original carrying capacity. 
There’s no obligation when National’s ee 
engineers inspect and estimate 
cleaning costs of your mains, so write » 
or phone today! wy 


wy 4 
TIONAL water MAIN CLEANING COMPANY 
50 Church Street New York, N.Y. 


ATLANTA, GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECA- 
TUR, GA; P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. 
Michigan "Avenue * ERIE, PA; 439 E. 6th Street * FLANDREAU, S.D; 315 N. Crescent 
Street * KANSAS CITY, MO; 406 Merchandise Mart and 2201 Grand Avenue * LITTLE 
FALLS, N.J; BOX 91 * LOS ANGELES; 5075 Santa Fe Avenue * MINNEAPOLIS, MINN; 

200 Lumber Exchange Building ° RICHMOND, VA; 210 E. Franklin Street * SALT LAKE 
CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, TENNESSEE; 204 Slayton 
Street * MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CANADA; 576 Wall 
Street,* HAVANA, CUBA; Lawrence H. Daniels, P. O. Box 531 * SAN JUAN,’ PUERTO 


RICO; ; Luis F. Caratini, Apartado 2184. «ihe Sve 
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Manual on Industrial Water. Special 
Technical Pub. 148, American Society for 
Testing Materials, 1916 Race St., Phila- 
delphia 3, Pa. (1953) 336 pp.; $4.25 

This useful volume, the product of 
ASTM’s Committee D-19 on Industrial 
Water, was produced for the industrial 
water user and his technical personnel. 
Although the text surveys the various 
problems faced by industry in incorporat- 
ing a useful—and, as always, troublemak- 
ing—raw material into its processes, the 
bulk of the volume is composed of re- 
prints of ASTM standards for sampling 
and analyzing waters. 

It is extraordinary that no reference 
was made to Standard Methods, particu- 
larly in the light of the introductory state- 
ment that the manual “will not replace an 
adequate library on the subject, .. . but 
it does provide basic information for rou- 
tine use and gives direction into the tech- 
nical literature, thus serving as a point of 
departure for more specific and detailed 
studies.” 


The Industrial Utility of Public Wa- 
ter Supplies in the South Atlantic 
States. FE. W. Lohr et al. Circular 269, 
Geological Survey, Washington 25, D.C. 
(1953) 162 pp.; paperbound ; free 

This seventh of the projected series of 
nine reports (see “Reading Meter” for Oc- 
tober and December 1952, and January 
and May 1953) describes the public water 
supplies in the states of Maryland, Dela- 
ware, Virginia, West Virginia, North and 
South Carolina, Georgia, and Florida. 
Information is provided on the ownership, 
source, capacity, storage, and treatment 
each utility, together with 
chemical analyses of both raw and _fin- 
ished waters, 


process of 


(Continued on page 52 P&R) 


Industrial Wastes: 7heir disposal and 
treatment. Willem Rudolfs, ed. Ameri- 
can Chemical Society Monograph Series, 
No. 118. Reinhold Publishing Corp., 
New York (1953) 497 pp.; $9.50 


This study of the problems posed by 
industrial wastes and methods of treating 
them has been broken down into a chapter- 
by-chapter study of various industries, 
with each special field treated by a dif- 
ferent author. In addition to those fa- 
miliar wastes-producers, the pulp and 
paper, coal mining, steel pickling and 
plating industries, there are chapters de- 
voted to milk products, canning, meat 
packing, brewing, tanning, textiles, acids 
and explosives, petroleum, and nuclear 
fission and radioisotope use. Related in- 
dustries are discussed along with the 
major topics, and a catch-all chapter gath- 
ers together the minor sources of pollu- 
tion. 


Fluoridation Facts: Answers to criti- 
cisms of fluoridation. Div. of Dental 
Health Education, American Dental Assn., 
222 E. Superior St., Chicago 11, Ill. (rev. 
February 1953) 23 pp.; paperbound; sin- 
gle copies free 

This factually written, yet obviously 
partisan booklet meets the fluoridation 
opposition head-on, on its own ground, 
and whatever sccial objections said oppo- 
sition may retain, it is clear that the tech- 
nical objections considered are thoroughly 
demolished. That the battle will not 
slacken just because a few weapons have 
been destroyed, however, is attested by the 
fact that this is just the latest version, 
we understand, of a booklet that has been 
expanded from time to time as new argu- 
ments are raised. 


| 
The Reading Meter — 
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to all AWWA Standards . . . Quality that comes from 
over 80 years’ manufacturing experience . . . Fittings 
interchangeable with other makes . . . Corporation stops 


can be installed with any standard tapping machine 
equipment. 


Write for literature, or ask “The Man from Hays” | 


Water Works Products 
HAYS MANUFACTURING CO. 
ERIE, PA. 


| 
| 
A PERFECT 
| ¥ EA eee 
| 
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ORATION 
CORP 
. 
a A complete line of Water Works products . . . Conforms 1, 


52 P&R THE READING METER 


The Reading Meter 


Vol. 45, No.7 


(¢ 


How to Obtain Fluoridation for Your 
Community Through a Citizens’ Com- 
mittee. Div. of Dental Health Educa- 
tion, American Dental Assn., 222 E. Su- 
perior St., Chicago 11, Ill. (1952) 18 pp.; 
paperbound ; single copies free 


Overlooking the subject matter of this 
pamphlet for the moment, and considering 
it purely as a manual in practical public 
relations work, it is a useful and practical 
guide, from which many lessons might be 
learned. As for the subject matter, that 
will be helpful to the water works man 
not so much in obtaining fluoridation— 
since we assume that the role he adopts 
is that of waiting to be asked—as in re- 
assuring jittery segments of the public 
after it is started. 


Washing Our Water: Your job and 
mine. Helen Beal Woodward. Public 
Affairs Pamphlet 193, Public Affairs 
Committee, Inc., 22 E. 38th St., New 
York 16, N.Y. (1953) 28 pp.; paper- 
bound ; 25¢ 


An outstanding job of high-level popu- 
larization has been done in this well- 
written, technically sound call to arms. 
Intended to stimulate civic groups to ac- 
tion, the booklet surveys the history, 
scope, legal aspects, and cost of the pol- 
lution problem in an incisive, indelible 
way. The problems of both waste treat- 
ment and water purification are touched 
on, and are summarized by an apt quota- 
tion from Mark Hollis that “As the pollu- 
tion has increased, we have raised a pro- 
tective wall against it, but some day that 
wall may have to go so high that it cannot 
be built.” As the statement appeared in 
the JourNAL (March 1952, p. 173), it was 
worded a little less strongly, but there is 
no quarreling with its general meaning. 

Finally, Mrs. Woodward offers a “suc- 
cess-story” incentive to action by citing 
the experience of Florence, Ala., which 
learned the facts, had experts draft a plan, 
and roused itself to approve a bond issue 
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by an overwhelming three-to-one vote. 
Well done, Florence—and a “well done,” 
too, for all those responsible for this 
booklet. 


Water Pollution Control: Progress 
report for 1950 through 1952. WPCB 
Pub. 5, California State & Regional Wa- 
ter Pollution Control Boards, 305 Finan- 
cial Bldg., Sacramento 14, Calif. (1952) 
58 pp.; paperbound ; free 


This three-year report of the work done 
since the passage in 1949 of California’s 
“Dickey Water Pollution Control Act” 
makes interesting, encouraging reading. 
Seven of the state’s 14 critical pollution 
situations existing before the board be- 
gan its work have been cleared up; work 
is being done or is planned on the re- 
mainder. Voters have approved 72 indi- 
vidual bond issues for an aggregate of 
$55,000,000 of sewage works construction, 
and 156 communities invested $163,000,- 
000 in facilities. Leading up to these 
accomplishments, and others still to come, 
have been the state and regional boards’ 
activities in fact-finding, research, and 
coordination. 


Basic Mechanics of Fluids. Hunter 
Rouse & J. W. Howe. John Wiley & 
Sons, New York (1953) 245 pp.; $4.50 


One hesitates to recommend yet another 
book that will mean but deep water to 
many. Yet until one knows where the 
line is to be drawn, a persuasive case can 
be presented for the mastery of fluid me- 
chanics as a basic working tool for those 
whose job it is to move water. Through- 
out this undergraduate engineering text, 
the authors, drawing upon their experi- 
ence at the University of Iowa and its 
Institute of Hydraulic Research, have at- 
tempted a unified development of hy- 
draulic principles and their applications, 
illustrated by working problems that are 
often recognizable and real. Definitely 
not for the casual reader. 
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For the latest in water works equipment... 


. . . keep BUILDERS in the picture! 


FOR METERING MAIN LINES 
Venturi Tubes and Nozzles * Orifice 
Meters * Propelofio Meters * Pnev- 
matic, Electric and Mechanical 
Instruments 

FOR CONTROLLING FLOW 
Venturi Rate Controllers - Hydrauli- 
cally-Operated and Direct-Acting 
FOR CHLORINATION 

Visible Flow Chlorinizers 


vy 


FOR WATER FILTRATION 


Pneumatic and Mechanical Filter 
Gauges (Loss of Head and Rate of 
Flow) Caste Level Gauges 
Wheeler Filter Bottoms °* Filter 
Operating Tables 


FOR PACING CHEMICAL FEEDERS 
Chronoflo Transmitters and Re- 
ceivers (electrically operated) * 
Pneumatic Transmitters and 
Receivers 


For complete information and illustrated Bulletins describing 
Builders Water Works Equipment, address Builders-Providence, 
Inc. (Division of B-I-F Industries), 36. Harris Ave., Providence 1, R. 1. 


B-I-F 
INDUSTRIES 


A CENTURY OF QUALITY 
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Man and Epidemics. C.-E. A. Wins- 
low. Princeton University Press, Prince- 
ton, N.J. (1952) 246 pp.; $4 

It may make the water works operator 
uneasy to find a chapter on “The Problem 
of Pure Water” in a book with the 
ominous title of Man and Epidemics, but 
this is no hostile discussion. The author, 
who is editor of the American Journal 
of Public Health, concludes this section 
of his popularization with the comment 
that, “so far as public supplies are con- 
cerned, water borne disease in this coun- 
try is a thing of the past.” The book is 
intended for the layman, and its historical 
account of the development of purification 
practices and the epidemiology of spe- 
cific, notable outbreaks—such as the 
Broad St. Well epidemic of cholera in 
London in 1854—will interest the spe- 
cialist also, although there is nothing new 
in his compilation. 


ANCHORED CLAMP for 
MECHANICAL JOINTS 


Also Cl-60 charcoal cast iron bolts for me- 
chanical joints; bell-joint Leak Clamps and 
Gasket Sealer Compound. 


Write for information 


H. Y¥. CARSON COMPANY 
1221 Pinson St. Birmingham, Ala. 


In fact, although such omissions are 
unimportant in a book intended for the 
general public, one misses an indication 
that such sources as M. N. Baker’s Quest 
for Pure Water were consulted, and that 
recent developments have been taken into 
account. More culpable is the fact that 
the author leaves his reader with the dis- 
tinct (but inaccurate) impression that 
the abortive addition of iodides to the 
Rochester, N.Y., water supply was but the 
first of many successful and continuing 
examples of iodization; whereas fluorida- 
tion is treated as a practicable public 
health measure which has not yet been 
adopted. 

On the whole, however, the book is well 
and competently told, and it is likely that 
it will give many of its readers a new 
appreciation of the importance of “the 
water works” to their everyday lives— 
and the long continuance thereof. 


VWUNICIPAL 
SUPPLIES 


W.S.DARLEY & CO. 


CHICAGO-12 -ILLINOIS 


WRITE TODAY 
For 
100 PAGE CATALOG 


W.S. DARLEY & CO. Chicago 12 


> 
\ 


Assistant Superintendent 


STEEL 


MR.GEORGE TRAUGER 


Superintendent 


JOURNAL AWWA_ 


For the Lindsay-Strathmore Irrigation District 
distribution system, sponsored by the Bureau of 
Reclamation, Electric Fusion Welded Steel Pipe 
was specified by Mr. George Trauger, Superin- 
tendent. Mr. Trauger says, “We use steel pipe and 
only steel pipe. Our experience during the past 38 
years with over 100 miles of transmission lines has 


MR. DON BURR 


proved conclusively to us that steel pipe costs less 
to install and maintain than any other pipe.” 


STEEL PIPE COSTS LESS _ 


Steel pipe’s versatility and economy were 
especially demonstrated on the new 8. 

mile Lindsay-Strathmore installation. This 
project was delivered to the job as a com- 
plete “package” with each fitting and pipe 
section numbered in sequence for installa- 
tion at a specific point in the line. All fit- 
tings and steel pipe sections were factory- 
coated and wrapped, assuring the highest 
quality pipe protection. Each section, in 
addition, was supplied in 48-foot lengths, 
saving the installation contractor, R. A. 
Wattson Co., North Hoilywood, Calif. 


nearly 40% of field welding costs. Pastas 


STEEL PIPE WILL 
SAVE YOU MONEY, T00! 


Write for new 42-page “South- 
ern” catalog. Describes the 
most modern processes in steel 
pipe production. Also contains 
valuable 

price, wei 

and 

engineering 

data. Your 

personal 

copy will be 

sent free, 

upon 

request. 


FUSION 


WELDED Arrow Highway at Irwindale Avenue, Azusa, California 


PGR 

A 

PY}: 


Ask for this complete reference library — 
on KENNEDY valves and hydrants — 


It’s specially designed to make your specifying job easier. , : 
These three handy, easy-to-use booklets describe the com- a 
plete KENNEDY line of A.W.W.A. valves and fire hydrants. 
To help you specify A.W.W.A. valves, 
KENNEDY Bulletin 106 gives detailed specifi- 
cations . . . lists the wide range of types, 
sizes, controls accessories, connections, and 
gearing arrangements available. It’s packed 
with facts you'll want for reference material _ 
in your permanent file. 


See how one man can repair a KENNEDY SAFE- 
TOP hydrant in only 11 minutes. KENNEDY Bulle- 
tin 105 tells the complete story . . . how the easily 
replaceable threaded breaking ring breaks clean- 
ly under an unusually heavy blow...and how 
one man, with only a few common tools, can 
put it back on the job in a very few minutes. 


When you want low-cost dependability in 
hydrants ... KENNEDY Bulletin 109 describes 
all the dependable, money-saving features of 
KENNEDY STANDARD hydrants. It also gives full — 
details on the various accessories and nozzle 
arrangements available with these hydrants. 


The complete set of 3 booklets is yours for the asking. 
Write today for Bulletins 105, 106, and 109. 


KENNEDY 
Est. 1877 VALVE MFG. CO. « ELMIRA, N.Y. 
VALVES + PIPE FITTINGS « FIRE HYDRANTS ie 
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ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Valuations 


121 S. Broad St. Philadelphia 7, Pa. 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewerage Disposal 
Drainage, Appraisals, Power 


Generation 


20 North Wacker Drive Chicago 6 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 

Rosert Norris 
DonaLp C, May 
Homer J. Haywarp 


Louis E. Ayres 

bk. Lewts 

Sruart B. MayYNAaRD 
Waterworks, Sewerage, Electric Power 


500 Wolverine Building, Ann Arbor, Michigan 


CARL A. BAYS & 
ASSOCIATES, INC. 


Geologists —Engineers —Geophysicists 
Industrial Consultants 


Office and Laboratory —308 N. Orchard St. 
Mail Address—P.O. Box 189 
Urbana, Illinois 


A. S. BEHRMAN 


Chemical Consultant 
Water Treatment 
Ion Exchange Processes and Materials 


Patents 


9 S. Clinton St. Chicago 6, Ill. 


BLACK & VEATCH 
Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BLACK LABORATORIES, INC. 


Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 
ANALYSIS—TREATMENT 
CONTROL— RESEARCH 


700 S. B. 3rd St. Gainesville, Fla. 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Ivan L. Bogert 
Rosert A. LiIncotn 


Cunton L. Bocert 
Donato M. Dirmars 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


Bowe, Albertson & Associates 
Engineers 


Water and Sewage Works 
Industrial Wastes—Refuse 
Disposal — Municipal Projects 
Airfields —Industrial Buildings 
Reports — Designs— Estimates 
Valuations —Laboratory Service 


110 William St. New York 38, N.Y. 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water Supeiy—Sewace Disposar 

HypravuLtic 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y 
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AL SERVICES 


BURGESS & NIPLE 


Consulting Engineers 
(Established 1908) 


Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 


584 E. Broad St. Columbus 15, Ohio 


Cotton, Pierce, Streander, Inc. 


E. 


P. B. 


Streander 
I 


. J. Silverstone 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 


P. O. Box 198 
Hyde Park 36, Mass. 


132 Nassau Street 
New York 38, N.Y. 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 


Cleveland 14, Ohio 
1404 E. 9th St. 


Kansas City 2, Mo. 
P.O. Box 7088 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. BeNNerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


DE LEUW, CATHER & COMPANY 


Water Supply 
Railroads 


Sewerage 
Highways 
Grade Separations—Bridges—Subways 
.ocal Transportation 
Investigations—Reports—Appraisals 
Plans and Supervision of Construction 
150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


FAY, SPOFFORD & THORNDIKE 
Engineers 


Charles E. Spofford Raiph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water 
SEWERAGE AND TREATMENT—AIRPORTS 
Investigations Reports Designs Valuations 
Supervision of Construction 


New York 


FINKBEINER, PETTIS & STROUT 


Carueton 8. Finkpetner Cuarves E. Perris 
Haroip K. Srrout 


Consulting Engineers 


Boston 


Reports, Designs, Supervision, 
Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 
Valuations—Rates— Management 


Laboratory—City Planning 
210 EB. Park Way 


Pittsburgh 12, Penna. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting— Paving 

Light & Power Plants—Appraisals 


351 B. Ohio Se. Chicago 11 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 C and I Life Bldg. 
Houston 2, Texas 
CH-1624 


FULBRIGHT LABORATORIES, Inc. 


Consultants 
Chemists and Chemical Engineers 


Industrial Water and Waste 
Surveys 


Tel. 5-5726 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 
Water Works—Sewerage 
Industrial Wastes—Garbage Disposal 
Roads—Airports—Bridges— Flood Control 
Town Planning—Appraisals 
Investigations & Reports 


Harrisburg, Pa. Philadelphia, Pa. 
Pittsburgh, Pa. Daytona Beach, Fla. 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 

Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 

Investigations and Reports 


Reading, Pa. 
New York 


Philadelphia 
Washington 


Staunton, Va. 


GLACE & GLACE 
Consulting Sanitary Engineers 


Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 


Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 


Refuse Disposal 


220 S. State Street, Chicago 4 


WILLIAM F. GUYTON 
Consulting Ground- Water Hydrologist 


Investigations, Reports, Advice | 


Underground Water Supplies 


307 W. 12th St. Austin 1, Texas 
Tel. 7-7165 


HAVENS & EMERSON 


W. L. Havens C. A. Emerson 
A. A. Burcer F.C. F. W. Jones 
W. L. Leacn H.H. Moserey J. W. Avery 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 
Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


HAZEN AND SAWYER 
Engineers 
Ricnarp Hazen Aurrep W. SAWYER 


Municipal and Industrial Water Supply 
Purification and Distribution 
Sewage Works and Waste Disposal 


Investigations, Design, 
Supervision of Construction and Operation 


110 East 42nd Street New York 17, N.Y. 


HORNER & SHIFRIN 


Consulting Engineers 
W. W. Horner V. C. Lischer 
H. Shifrin E. E. Bloss 


Water Supply—Airports—Hydraulic Engineer- 
ing — Sewerage — Sewage Treatment— Munici- 
pal Engineering— Reports 


Shell Building St. Louis 3, Mo. 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 


Inspection and Test at Point 
of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Bivd. 
Chicago 4, II. 


and Principal Mfg. Centers 


THE JENNINGS-LAWRENCE CO. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 


Reports Design—Construction 


1392 King Avenue Columbus 12, Ohio 


K. AUSTIN JEWELL 


Consulting Industrial Hydraulic Engineers 
Jewell Process 

WATER WASTE 

PURIFICATION TREATMENT 
WORKS for WORKS 
MINES, MILLS and PLANTS 
aiso 

Transmission, Hydropower, Distribution, Drainage 

Plans, Specifications, Reports, Investigations 


2125 1/2 Ridge Avenue Evanston, Illinois 


ROBERT M. JOHNSTON 
AND ASSOCIATES 


Consulting Chemists — Bacteriologists 


Analyses— Water, Sewage, Industrial Waste 
Research 


915-17 N. Second St. 


Litigations 
Harrisburg, Pa. 
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JONES, HENRY & 
WILLIAMS 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bldg. Toledo 4, Ohio 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification, v 

Sewerage and Sewage Disposal, ‘nhs @ 7 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building Pittsburgh 22, Pa. 


LEGGETTE & BRASHEARS 


Consulting Ground Water Geologists 


Water Supply Salt Water Problems 


$51 Fifth Avenue New York 17, N. Y. 


METCALF & EDDY 
Engineers 


Water, Sewage. Drainage, Kefuse 
and Industrial Wastes Problems 
Airfields Valuations 


Laboratory 
oa Statler Building 
wit ‘Boston 16 


NUSSBAUMER, CLARKE & VELZY 


Consulting Engineers 
NEWELL L. NussBAUMER IRVING CLARKE 
Cuarves R. Raymomp H. Murray 
Water Supply and Treatment 
Sewage and Industrial Waste Treatment 
Garbage Incineration 
Appraisals and Rate Studies 


327 Franklin Street Buffalo 2, N.Y. 
500 Fifth Avenue New York 36, N.Y. 


THE H. C. NUTTING COMPANY 


Engineers 


WATER WASTE SURVEYS =) 
Water Distribution Studies 
Trunk Main Surveys 
Meter and Fire Flow Test 


4120 Airport Road 


Cincinnati 26, Ohio 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 
Water, Sewage, Drainage and 
Industrial Waste Problems. 


Transportation 
New York 6, N.Y. 


Structures Power 


51 Broadway 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


WuitLock 
ARENANDER 


Matcotm Ernest W 
Ropert D. Cart A. 
Prrnie, Jr 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd Se. New York 36, N. Y. 


THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 


Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


LEE T. PURCELL 


Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 
& Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 


Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. New York 55, N.Y. 


RIPPLE & HOWE 
Consulting Engineers 
O. J. B. V. Howe 
Appraisals—Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 
833-35—23rd St., Denver 5, Colo. 
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NICHOLAS A. ROSE 


Consulting Ground Water Geologist 


Investigations 


Advisory Service 


1010 Dennis Ave. Houston 2, Tex, 


RUSSELL & AXON 
Consulting Engineers 


Civil—Sanitary—Structural 


Industrial— Electrical 
Rate Investigations 


Municipal Airport, Daytona Beach, Fla. 


STANLEY ENGINEERING 
COMPANY 


W aterworks—-Sewerage 
Drainage Flood Control 
Airports—Electrie Power 


Hershey Building 
Muscatine, Ia. 


ALDEN E. STILSON & ASSOCIATES 
(Limited) 
Consulting Engineers 
Water Supply—Sewerage— Waste Disposal 
Bridges—-Highways—lIndustrial Buildings 
Studies—Surveys— Reports 


209 S. High St. Columbus, Ohio 


EDWARD J. SCHAEFER 


Consulting Ground- Water Hydrologist 


Investigations, Reports, Advice 
on 


Underground Water-Supply Problems 


607 Glenmont Ave. _ Telephone 


Columbus 14, Ohio Ludlow 3316 


J. 8. Watkins G. R. Watkins 
Consulting Engineers 

Municipal and Industrial Engineering, Water 

Supply and Purification, Sewerage and Sewage 

Treatment, Highways and Structures, Reports, 

Investigations and Rate Structures. 

251 East High Street Lexington, Kentucky 

Branch Office 
901 Hoffman Building Louisville, Kentucky 


MILES O. SHERRILL 


Consulting Engineers 
Marion C. Welch, Associate Engineer 
Water Purification & Distribution—Sewerage & 
Sewage Disposal—Dams, Reservoirs & Area 
Drainage— Valuations & Reports—Oil & Indus- 
trial Wastes — Garbage Incineration — Swim- 
ming Pools 
Frank 8S. Whitney Principal Engineer 
Tri-State Airport Huntington, W. Va. 
“THE SHERRILL ENGINEERS” 
1412 Bardstown Road Louisville 4, Ky. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage aa Industrial Waste Treatment 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


SMITH AND GILLESPIE 


Consulting Engineers 


Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 


P.O. Box 1048 Jacksonville, Fla. 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers Consultants 
Civil—Sanitary —Structural 
Mechanical—Electrical 
Reports, Plans 
Supervision, Appraisals 
1304 St. Paul St. Baltimore 2, Md. 
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CONDENSATION 


Vol. 45, No.7 


Key: In the reference to the publication in which the 
abstracted article appears, 39:473 (May °47) indicates 


volume 39, page 473, issue dated May 1947. If the pub- 
lication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 5, page 1, issue 
dated May 1947. Abbreviations following an abstract indicate that it was taken, by permis- 
sion, from one of the following periodicals: BH—Bulletin of Hygiene (Great Britain) ; CA 
—Chemical Abstracts; Corr.—Corrosion; IM—Institute of Metals (Great Britain) ; PHEA 
—Public Health Engineering Abstracts; SIW—Sewage and Industrial Wastes; WPA— 


Water Pollution Abstracts (Great Britain). 


STERILIZATION 


Applicability of the Lethal Properties of 
Ultrasound to Sanitary Engineering Prac- 
tice. J. P. Horton, M. P. Horwoop & D. 
E. Puinney. Sew. Ind. Wastes, 24:457 
(52). Several types of ultrasonic generat- 
ing equipment are briefly described. Most 
promising type seems to be barium titanate 
piezoelectric generator. [Environmental temp. 
of bact. suspension is shown to have great 
importance in detg. ultrasonic killing rate. 
extremely rapid killing was indicated in 
neighborhood of 140°F. Organic compounds 
such as proteins and other surface tension 
depressants have protective action against 
bactericidal effects of ultrasound. It is 
shown that ultrasonic killing rate is ex- 
ponential function of surface tension, de- 
creasing with diminishing surface tension. 
Turbidity of sewage and industrial waste 
limits effectiveness of ultrasound as_ bac- 
tericidal agent when turbidity is greater 
than 500 ppm. pH of liquid does not af- 
fect killing rate significantly during short 
time (20-min) exposures. For longer ex- 
posures, killing rate increases at higher pH 
levels. Pathogenic protozoa, such as cysts 
of Endamoeba histolytica, are rapidly de- 
stroyed by ultrasonic vibrations, time re- 
quired for sterilization being approx. 0.5 
min. Based on present cost considerations, 
bactericidal properties of ultrasound do not 
seem to be practicable in sanitary engineer- 


ing field —PHEA 


Increasing the Oligodynamic Effects of 
Silver. G. A. Gresser. Gas- u. Wasserfach 
(Ger.), 93:493 (’52). Finely divided Ag 
or Ag compds. destroy bacteria but action 
is so slow that process is not generally 
practical. Water contg. approx. 50 ppm 
NaCl was electrolyzed in Fe container (used 
as anode) with C or graphite cathodes, and 
with Ag rod or strip near cathodes; rate of 
_ destruction of bacteria was greatly increased 


—15 min rather than 4-6 hr—apparently due 
to formation of AgCl which penetrated cell 
walls and formed HCl. Ag was not con- 
nected to circuit, but apparently served as 
“intermediate conductor.” No destruction 
of bacteria occurred with electrolysis in ab- 
sence of Ag. Process requires further de- 
velopment before it can be economically used 
in competition with Cl water purif—CA 


Enhanced Effectiveness of Chlorination. 
K. H. Getcer & P. J. Moroney. Can. J. 
Pub. Health, 43:359 (’52). Bactericidal ef- 
fect of hypochlorites, halazone or chloramine 
T in presence of organic matter markedly 
increased by suitable concns. of ammonium 
ion. Optimum ammonium concns. depend 
on types and amts. of organic material. En- 
hanced bactericidal activity not due solely 
to formation of chloramines because amt. 
of ammonium ion required may be stoichio- 
metrically several hundredfold that of added 
chlorine. Appears that ammonium ion acts 
as buffer in that it tends to prevent chlorine 
from being inactivated by organic material, 
leaving chlorine in form of simple chlor- 
amines and free to act as antiseptic. Am- 
monium ion may be supplied from either 
chloride, sulfate, nitrate, or phosphate.—F. 
J. Mater 


Field Investigations of the Continuous 
Chlorination of Dug Wells. A. Szniotis 
& C. Kopczynsxt. Gaz, Woda i Tech. 
Sanit. (Poland), 25:11:322 (’51). Purpose 
of studies: [1] to confirm on basis of study 
of large number of wells results of continu- 
ous chlorination of wells by feeding chlorine 
directly to wells; [2] to det. required dos- 
ages of chlorine for different wells; and 
[3] to det. effects of single-shot disinfection 
of wells on bact. content of well waters. 20 
wells tested, all disinfected, and bact. sam- 
ples taken to det. time required for wells to 
return to original bact. state. Wells divided 
into 4 groups of 5; in first 3 groups, chlo- 


(Continued on page 64) 
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REINFORCED 


A section of the pipe line 
connecting an inland reservoir 
with Corona Del Mar on the Pacific 
Coast. For this line, The Los Angeles 
Metropolitan Water District chose 
Reinforced Concrete Pressure Pipe, 
made by American Pipe and 
Construction Co. This view 

shows the installation of 36° 
Concrete Pipe with the 

Double Rubber Gasket 


Pressure Joint. 


> 


From inland rvour 
to rugged coast line... 


CONCRETE PRESSURE 


PIPE SAVES MONEY 
ALL THE WAY: 


This installation, near Corona Del Mar, 
California, is only’ one of thousands 
where Reinforced Concrete Pressure 
Pipe has helped to cut over-all costs. 


Steel... fully protected by densely com 
pacted concrete... provides the neces 
sary strength to withstand internal 
pressures and external loadings, It ts 
not exposed to corrosion and the pipe 
is completely free from tuberculation. 
Smooth interior pipe walls assure con 
sistent high carrying capacity... low 
pumping costs. -.eluminite costly clean 
ing and reliningwork...permit the use of 
smaller diameters. Reinforced Concrete 
Pipe is easy to lay and ‘costs are kept 
low by using only standard contractors’ 
equipment. Quality materials, sound 
workmanship, and builtin’ safety 
factor offer you Maximum satisfaction, 


You'll find a class of American Rein 
forced Concrete Pressure Pipe to meet 
your needs -..carefully designed, pre 
cisely engineered, and built to meet the 
strictest specifications. Our oO years of 
experience, Our inforinative booklets, 
and our sales engineers are at your 
service ...as near as your telephone. 


Phone ov write tor comple 


Main Offices and Plant- 4635 Firestone Blyd 
South Gate. Calitorma, LOgan 2271 


. P Box $428, Terminal Annex, Los Angeles 54 


Sales Othees and Plants 
Oakland + San Diego - Portland, Oregon 


4 
_ 
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Comerete for main water supply lines, storm ; 
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rine computed on basis of water consumed 
daily; in Group 4, on basis of vol. of water 
in well. Groups further treated as follows: 
Group 1, chlorine dosages added after single- 
dose disinfection of well; Group 2, chlorine 
dosage added after adding 0.5 ppm chlorine 
to water in well; Groups 3 and 4, no prior 
disinfection. In study, 141 chem. anals., 557 
bact. anals., and 496 detns. of chlorine de- 
mand and various forms of chlorine in wa- 
ter were made. With single application of 
chlorine for disinfecting well, it was found 
that after 3-4 days bact. count was back to 
initial figure. Several days later rapid in- 
crease in count on gelatin and agar noted, 
followed by gradual decrease to initial count. 
Only 1 of 20 wells contained water that 
could be considered bact. safe. After treat- 
ment, 15 of 20 supplies were satisfactory as 
result of continuous chlorine additions. 5 
remaining suffered mechanical and_ struc- 
tural difficulties which made it impossible to 
treat water satisfactorily. Results of study 
are reported as follows: [1] bact. qual. of 


ANTHRAFILT 


(Reg. U. 8. Pat. Off.) 


As a Modern Filter Medium Has Outstanding 
Advantages Over Sand & Quartz Media 


1. Length of filter runs doubled 
2. Only about one half as much wash water required 
3. Less coating, caking or balling with mud, lime, iron 
or manganese 
4. a out of service less because of shorter wash 
cycle 
. Better removal of bacteria, micro-organic matter, 
taste and odor 
- Increased filter output with better quality effluent 
- Not just the top portion, but the entire bed aids in 
filtering 
- Can be used in all types of filters using a filter 
media 
. A perfect supporting media for synthetic resins 
. An ideal filter media for industrial acid & alkaline 
solutions 
- Decidedly advantageous for removal of fibrous 
material as found in swimming pool filters 


Additional information, recommendations 
and quotations furnished upen request by 


Palmer Filter Equipment Company 
822 East 8th Street. P.O. Box 1696 
Erte, Pennsylvania 
representing 
Anthracite Equipment Corporation 
Anthracite Institute Bullding, 
Wilkes-Barre, Pennsylvania 
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water, with continuous disinfection at proper 
dose level, can be maintained at satisfactory 
level in every dug well; [2] app. used, em- 
ploying an inverted siphon filled with quartz 
sand, works satisfactorily for long periods 
of time and is not influenced by strong solns. 
of chlorine; [3] chlorine dose calcd. on basis 
of initial chlorine demand of water and vol. 
of water in well; [4] all dug wells improp- 
erly constructed are subject to continuous 
recontamination; [5] improvement in bact. 
quality following single application of chlo- 
rine for disinfection does not continue be- 
yond 2 days; and [6] actual cleanliness of 
bottom of well exerts profound effect on 
bact. improvement of well.—Conrad P. 
Straub 


Disinfection of Water Mains. W. H. 
Munic. Util. (Can.), 90:12:14 
(Dec. ’52). In past, 4 pipeline disinfection 
methods used in Winnipeg, Man.: dry hypo- 
chlorite placed in main during constr., soln.- 
fed hypochlorite, Cl fed as gas, and Cl fed 


On their reputation for 
performance, Kup- 
ferle Fire Hydrants 
deserve consider- 
ation for any 
installation. 


Full lines for 
public and pri- 
vate installa- 


& 
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with Fast 7 
BUCKET MACHINE CLEANING 


Here is the fastest plus operating 
bucket machine on the market. It’s 
proven, trouble-free, patented belt- 
drive is much superior to transmis- 
sion-operated machines. 

Only one lever to use (instead of 
three)-- which protects operator, 
pipe and machine. Why put up with 
summer sewer smells when Flexible 
cleans thoroughly--so economically? 
Let us prove it with facts and wines 


Fhvible 
today SE 


WER-ROD EQUIPMENT CO. 
9059 VENICE BOULEVARD, LOS ANGELES 34, CALIF. 


41 Greenway St. — Hamden 14, Conn. 66 Kiniry Drive — Rochester 9, New York 

147 Hillside Terrace — Irvington, N. J. 29 Cerdan Avenue — Roslindale 31, Mass. 

P. 0. Box 465 — Memphis, Tennessee 801 E. Excelsior Blvd. — Hopkins, Minn. 

1115 Delaware Ave. — Fort Pierce, Fla. 3786 Durango St. — Los Angeles 34, Calif. 

141 W. Jackson Blvd. — Chicago, Ill. 4455 S.E. 24th Street — Portland, Oregon 

200 Magee Bidg. — Pittsburgh, Penn. 351 West Jefferson Blvd. — Ballas, Texas 
Francis Hankin — Montreal & Toronto, Canada 


AMERICA’S LARGEST MANUFACTURER 
OF PIPE CLEANING TOOLS AND EQUIPMENT 


< 


HORRID ; MODEL 8-HP 
| 
” 
Fa q 
He 
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in soln. Latter now used exclusively, proce- 
dure being preliminary flushing, chlorination, 
flushing heavily chlorinated water from 
mains, and sampling. Recommended dosage 
50 ppm, contact period 24 hr (may be re- 
duced to 4 hr by increasing dosage to 100 
ppm). Preliminary flushing should be at 
high rate to remove sediment.  Trailer- 
mounted chlorination equip. described in de- 
tail. Cherry red color on addn. of 7 ml o-t 
soln. to 100-ml sample considered to indicate 
50 ppm or more Cl. Use of drop diln. 
method in future proposed: 15-ml test soln. 
prepd. by adding distd. water to 0.5-ml o-t 
soln., and sample added dropwise (1 drop = 
0.05 ml) until color obtained, which is meas- 
ured in comparator : 


Cl in test soln. x 300 


drops of sample ppm Cl 


After chlorinated water has stood in main 
required length of time, main flushed until 
Cl residual is that normally carried in sys- 
tem; main allowed to stand full 12-24 hr; 
then sample collected for each 100’ section 
of main by establishing flow-through time 
for 100’ main and sampling on lapsed-time 
basis. In Winnipeg, all new mains disin- 
fected. Repaired mains not normally dis- 
infected, but during and after ’50 flood all 
mains shut down for repairs were chlorinated, 
using 150-ppm dosage and retention period 
of 1-2 hr to reduce out-of-service period. 
10 feeder mains crossing river in Winnipeg 
controlled by valves on either side of river, 
with corporation cock close to one valve and 
riser close to other, for introduction of Cl 
and flushing, resp. In one main, after 3 
treatments with up to 150 ppm Cl and reten- 
tion periods up to 72 hr, samples still showed 


gas-forming (noncoliform) organisms and 
innumerable pinpoint colonies. Fourth treat- 
ment, 100 ppm, 24 hr, which included 1,000’ 
section upstream that had been idle except 
during flushing of river crossing, resulted in 
satisfactory samples.—R. FE. Thompson 


The Application of Chlorine in the Treat- 
ment of Water. E. A. Wuittock. Wtr. 
& Wtr. Eng. (Br.), 57:12 (’53). Chlorine 
and water do not form simple mixture and 
waters to which chlorine is generally added 
are far from pure H.O. Constituents of 
water supplies which have some bearing on 
problems of chlorination are: alkalinity due 
to carbonates and bicarbonates; oxidizable 
metals and other inorganic reducing agents; 
ammonia and amino compds.; oxidizable or- 
ganic compds.; and bacteria and other bio- 
logical elements. Carbonates and bicarbon- 
ates of calcium and magnesium resist change 
of pH by action of small amounts of acids 
and alkalis. This is particularly valuable 
where it is desirable to apply heavy doses 
of chlorine. Only metals that need be con- 
sidered are Mn and Fe. Chlorine will not 
remove them unless pH is high enough for 
hydroxide formation. Nitrite has some sig- 
nificance as it is readily oxidized to nitrate 
by chlorine. H.S in water can be oxidized 
in 3 stages, giving sulfur, sulfite, and sulfate. 
Only exceptionally would chlorine demand 
from this source be significant. When chlo- 
rine is added to water containing ammonia, 
one or more of these reactions may take 
place: 


NH;+ HOCI=NH,Cl+ H:O 
NH, + 2HOCI= NHCI, + 2H,O 
NH; + 3HOCI= NCI, +3H:O 
2NH; + 3HOCI = N. + 3H,0 + 3HC1I 


(Continued on page 68) 


P. O. Bex 307 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. 


Inquiries Solicited 


- NORTHERN GRAVEL COMPANY 


Muscatine, lowa 
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Looking 
at it from 
any angle 


CLOW MECHANICAL Joint CAST IRON pire 


cuts installation and maintenance costs! 


A low-cost installation, a low yearly 
upkeep—these are first considera- 
tions of waterworks superintend- 
ents. Clow mechanical joint cast 
iron pipe gives you both! 


Fast installation, rain or shine. 
Costs are cut right from the start 
by saving time and labor on instal- 
lations. No calking is required. Or- 
dinary workmen with ratchet 
wrenches can do the job in record 
time, even in wet trenches or under 
water. 


“Bottle-tight”’ joints with ‘‘float- 
ing flexibility."” Every joint is 
sealed tight as a corked bottle by a 
heavy rubber gasket confined with- 
in the bell under pressure, yet the 


JAMES B. CLOW & SONS 


201-299 N. Talman Ave. * Chicago 80, Illinois 


joint remains free-floating, flexible 
to compensate for vibration, ex- 
pansion, contraction. This leak-free, 
trouble-free installation cuts main- 
tenance costs. 


Long life at low cost. This cast 
iron pipe assures a century and more 
of service. Here is true permanence, 
true economy ! 


Clow mechanical joint cast iron pipe 
is available in 18-foot lengths, sizes 
3” to 24”. Write TODAY for help- 
ful, detailed information—ask for 
Form 12-18-50. 

CLOW FOUNDRIES are equipped 
to produce Bell and Spigot Joint 
cast iron pipe, fittings, valves and 
many pipe line specials. 


ond their National Cast lron 
Pipe Division, Birmingham, Ala. 


Subsidiaries: 
Eddy Valve Co.,Watertord, N. Y. 
lowa Valve Co., Oskaloosa, lowa 
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These chloramines have somewhat remark- 
able property that chlorine atoms contained 
therein are “available” and are chemically 
equivalent to original molecules of chlorine 
from which they arose. It may well be that 
all organic compounds are oxidizable in suit- 
able conditions but it is evident that expres- 
sion “chlorine demand” is meaningless unless 
it is qualified by “dose of chlorine” and “con- 
tact period.” By far most important func- 
tion which chlorine performs in treatment of 
waters is that of bactericide. According to 
present theory, death results from chemical 
reaction of HOCI with enzyme which is 
essential to life process of cell. Following 
are conclusions drawn from studies by au- 
thor: [1] time of exposure to free chlorine 
and time of exposure to and concn. of 
chloramines were primary factors governing 
extent of bacterial kill; [2] killing power of 
free chlorine and chloramines diminished 
with increasing pH and rose with increasing 
temperature; [3] when effect of lowered 
temperature and high pH were combined, 
reduction in bactericidal efficiency was very 
marked; [4] to obtain 100% kill with same 
exposure period required approx. 25 times as 
much chloramine as free chlorine, and to 
obtain same kill with same amounts of chlor- 
amine and chlorine, former required approxi- 
mately 100 times exposure period necessary 
for latter —H. E. Babbitt. 


A Transportable Chlorine Sterilizing Ap- 
paratus for Water Systems. W. Monrinc. 
Bau u. Betrieb, 5:2:4 (’53). Portable app. 
for prepg. HCIO for sterilizing tanks, filters, 
mains, etc., is assembled on trailer and con- 
sists of 3 Cl cylinders, each holding 45 kg, 
4-step circulating pump, aspirator for mixing 
Cl and water, and Vinidur tower filled with 
CaCO, to remove HCI after reaction of Cl 
with water. Large water tank was sterilized 
by spraying walls, roof, and floor with HC1O 
soln. contg. 500 g Cl per cum. Operator 
must wear protective clothing, but mask is 
unnecessary. With rapid sand filter, HCIO 
addn. was equiv. to 50 g/cum of water, 
and holding time 24 hr. Use of this method 
on mains is discussed and note is given on 
older method in which Ca(ClO), is used. 
—CA 


Emergency Method of Water Steriliza- 
tion. A. RENSHAW. Farm. Chilena, 26:351 
(’52). Iodine added at diln. of 1: 20,000 


destroys most pathogenic germs in 10 min. 
Excess of I can be removed by filtration 
through active charcoal—CA 


Experiences With New Oligodynamical 
Preparations for Disinfection of Water. 
M. Potster & K. Brazpova. Czechoslav. 
farm., 1:353 (’52). Ag compds. were studied 
as water disinfectants. Complex Na-Ag 
chloride, called Sag I, which decomp. in con- 
tact with water to give fine colloidal AgCl, 
gave best results—CA 


Decontamination of Water by Currents of 
Ultrahigh Frequency. V. F. Giipin. Gi- 
giena i Sanit., 1952:11:41. Bactericidal ef- 
fects are noted on treatment of contamd. 
waters with 3-10-cm radio waves; 1-5-min 
exposure can result in complete or nearly 
complete destruction of microlife, with 10 
12-kw app.—CA 7 


BACTERIOLOGY 


Limitations of Standard Bacteriological 
Methods in Evaluating Sanitary Quality 
of Water. F. W. Gicreas. J. NEWWA, 
66:167 (’52). Author confines his attention 
to bact. procedures for examn. of water from 
1890 on, sketching changes in definition and 
use of Esch. coli tests and development of 
coli-aerogenes group, later termed “coliform 
group.” Changes in culture media and use 
of confirmatory tests supplementary to pre- 
sumptive tests are noted. Greatest weak- 
ness of bact. examn. of water has been time 
required for test. Tendency has been to 
shorten technique. In 10th edition of Stand- 
ard Methods now in preparation, use of 
lauryl sulfate tryptose broth will be recom- 
mended for certain waters in place of beef- 
extract lactose broth in presumptive test, 
but positive presumptive tubes must be con- 
firmed by subsequent inoculation into BGB 
or other confirmatory media. Significance 
of aerogenes section of coliform group merits 
attention. Special methods for its differ- 
entiation are included in Standard Methods, 
but development of new differential tests 
for coli and aerogenes sections would not 
aid in evaluating sanitary qual. of water. 
For appraising qual. of public water sup- 
plies, treated or untreated, coliform group 
is useful. Presently established bacterio- 
logic tests do not provide for detection and 
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“ond Sedium Silicofivaride (sele 


Polyphos), Blockson provides a dependable high |< 
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enumeration of microorganisms which fer- 
ment lactose slowly, producing gas only 
after 72 or 96 hr or longer. Need for 
quantitative method for measurement of 
poln. of water was early recognized. After 
trials of various methods of expressing 
coliform densities, MPN index has been 
generally accepted. This is number of coli- 
form microorganisms which more probably 
than any other number would yield observed 
lab. results. Author states that, in examn. 
of waters from swimming pools or bathing 
beaches, coliform group is of little impor- 
tance, since significant bact. contamn. of wa- 
ter may not be intestinal in origin, but as- 
sociated with other body discharges. Too 
little is known of quant. significance of fecal 
streptococci and other types. Quant. signifi- 
cance of virus in water is unknown. Use of 
plate counts at 20°C has been dropped, and 
apparently use of 37°C count (now made at 
35°C) is on way out. Author emphasizes 
that validity of examns. in water is predi- 
cated upon integrity of sample and discusses 


Main-Line Meters 


? 


HERE might be a dozen 

items you will want to in- 
stall when you thumb through 
the pages of the NEW Spar- 
ling Catalog of Water Meter- 
ing and Control Equipment. 
Even one might save you a 
lot of money! 


This Bulletin 313 is yours 
for the asking. A postcard 
will do, but be sure to give 
your name, title, department 
and address. 


It's a a you NEED! 


LOS ANGELES 54 . Box 3277 
HICAGO 8 


WHAT’S NEW in 


626 Broadway 
101 Park Avenue 
6 Beacon Street 

. 1932 First 


effect of time and refrigeration. No change 
in requirements following collection of sam- 
ples will be incorporated in 10th edition of 
Standard Methods. Standard procedures for 
examn. of water are not finally established; 
they have definite limitations which must be 
understood thoroughly. Value of lab. work 
is greatly reduced if individuals who in- 
terpret results are not thoroughly acquainted 
with limitations —P//EA 


Investigation Into the Survival of An- 
aerobic Bacteria in Sea Water. B. C-. 
CattaME. Ann. inst. Pasteur (Fr.), 82:377 
(’52). Sea water was kept for 2 mo in 
order to “age,” that is to say, to become 
stabilized, and was then dispensed in 20-ml 
vols. in test tubes and autoclaved. Bact. 
strains of anaerobic organisms were obtained 
from Pasteur collection and 0.5 ml of 24-hr 
broth culture of each strain was used as 
inoculum to observe survival of these or- 
ganisms in tubes of sea water. 33 species 
were examined and most of nonsporing types 
died out within 24 hr. 15 species survived 
for 6 mo, mostly clostridial types which are 
found in fresh water and whose normal 
habitat is soil—BH 


Viability ry Escherichia coli in Acid Mine 
Waters. M. JosepH & D. E. SHay. Am. 
J. Pub. 42:795 (52). All waters 
of extreme acidities and pold. with fecal ma- 
terial and mine wastes which were examined 
support growth of few microorganisms, in- 
cluding bacteria and numerous fungi. Esch. 
coli is among bacteria which can sustain 
said conditions in small numbers. Its toler- 
ance may be indicative of ability of typhoid 
bacillus and other waterborne pathogens to 
be present. Longevity of Esch. coli in acid 
mine waters was determined as substantial 
evidence of its tolerance. Rate of reduction 
on contact is rapid, but small number sus- 
tained 24-hr testing period even at pH 2.0. 
Self-purification studies were undertaken 
in situ. Factors active in this process are 
acidity, toxicity of compds. present, antago- 
nistic action of microorganisms, food supply, 
and ingestion by protozoa. In spite of these 
unfavorable processes, self-purification is 
only partial and not complete. Public health 
measures must not be neglected on basis of 
acidity and other adverse  conditions.— 
PHEA 
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For all-round economy, 
\\ 


specify 


dabestos- coment pipe 


Every community is inter- 
ested in saving money 

which is why so many de- 
cide on water mains of 
“Century” pressure pipe! 


Right from the first this 
sturdy piping helps keep costs 
low. Because it is light and 
easy to handle, work crews 
move and lay it more 
efficiently. The Simplex 
Coupling allows curves to be 
made economically and quickly 
up to five degrees at each joint. 


And as the years pass, 
“Century” pipe stays eco- 
nomical. It keeps on serving at 
full flow longer because it can- 
not rust, will not tuberculate, 
and actually grows stronger 
with age! 


If you should like more infor- 
mation about this economical 
pipe, write for your free copy 
of “Mains Without Mainte- “Century” pipe, 4” Class 150, ready for 


nance’’—an authoritative laying in trench in Oakland, Oklahoma. 
booklet containing data of -_ 
value to anyone interested in : 


water main pipes. Write today! Nature made asbestos... 


Keasbey & Mattison has made 
o* it serve mankind since 1873 


 KEASBEY & MATTISON * 
COMPANY + AMBLER + PENNSYLVANIA 
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The Classification of Coli-Aerogenes Bac- 
teria Isolated From Farm Water Sup- 
plies. S. B. Toomas, G. E. Jones & P. M. 
FRANKLIN. Proc. Soc. Applied Bact., 14:45 
(51). Gram-negative organisms were iso- 
lated from 142 samples of farm water sup- 
plies by means of incubation in MacConkey 
broth for 5 days at 30°C. In this way series 
of bact. types was obtained which fairly rep- 
resented actual proportions of different types 
existing under natural conditions. Total of 
384 Gram-negative cultures were isolated 
and divided into 4 main categories: [1] typ- 
ical coli-aerogenes bacteria (54.2%); [2] 
anaerogenic cultures, producing acid but 
no gas in lactose peptone water at 30°C 
(2.9%); [3] nonlactose-fermenting strains 
(10.9%); [4] “unclassifiable” cultures, so 
called because they gave either both posi- 
tive or both negative M.R. and V-P reac- 
tions (2.0%). These categories are dis- 
cussed in detail. Systematic investigation 
of organisms resembling coli-aerogenes bac- 
teria but failing to ferment lactose has been 
mainly confined in past to study of so-called 
paracolon organisms derived from human or 
animal sources. Results of present investi- 
gation again reveal high proportion in sur- 
face waters of bacteria resembling coli- 
aerogenes organisms in every respect but 
fermentation of lactose, and further investi- 
gation is highly desirable to determine their 
hygienic significance—BH 


Bacteriological Analysis of Drinking Wa- 
ters. R. Burtraux. Flammarion, Paris 
(Fr.) (’51). 209 pp. As regards bact. 
anal. of water, point has now been reached 
where most individual countries have stand- 
ardized procedures within their own terri- 
tories, but there still remain fundamental 
differences of procedure between countries. 
Time is not far distant, however, when ef- 
fort should be made to standardize bact. 
anal. of water on international basis. It 
is expected that such advance will be diffi- 
cult task, first, on account of language dif- 
ficulty and, second (and more important), 
because it is often found that bacteriologists 
of one country are unaware of procedures 
of another country, so that it is impossible 
for them to assess relative eff. of each oth- 
er’s methods. This publication is therefore 
of great value from point of view of inter- 
national standardization as it provides de- 
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tailed and up-to-date account of methods 
favored by French bacteriologists for anal. 
of water. After reading book, one obtains 
clear idea of French practice, and it is ap- 
parent, with one or two exceptions, that 
minethods are similar to those in regular use 
in Britain today. Routine bact. anal. of wa- 
ter samples described in this book includes 
total plate counts and tests for bact. indi- 
cators of poln. Gelatin is still favored for 
plate counts at 22°C, and colonies develop- 
ing are differentiated into liquefying and 
nonliquefying and into fluorescent and non- 
fluorescent. With regard to examn. for 
fecal contamn., there are estns. of number 
of Esch. coli and other coli-aerogenes or- 
ganisms, fecal streptococci, and Clostridium 
welchii; in addition, sample is examd. for 
coli-phage and dysentery-phage. Primary 
media used in isolation of coli-aerogenes 
group are Vincent’s phenolized broth and 
American standard lactose broth; Kligler’s 
complex iron agar medium plays important 
part in succeeding procedures for differen- 
tiation of organisms recovered from positive 
lactose broth tubes. Isolation and identi- 
fication of bacteriophages are not carried out 
as routine on water samples in Great Britain 
but practical details set out in this book will 
be most valuable to those who wish to ex- 
amine waters for presence of bacteriophages. 
In times of specific waterborne epidemics 
examn. under this head may be extended to 
search for phages of Salmonella paratyphi B 
and Salmonella typhi Vi. Later sections of 
book deal with special concn. and enrichment 
techniques for isolation of pathogenic organ- 
isms from pold. water. As well as including 
sections on Salmonella and Shigella, section 
on paracolon organisms gives detailed points 
for differentiation. Other organisms de- 
scribed are Pseudomonas (species Ps. pyo- 
cyanea is categorically described as being 
pathogenic), Vibrio cholerae, and Lepto- 
spira. Small section describes isolation of 
Brucella tularensis from water and _ isola- 
tion of poliomyelitis virus from sewage. 
Author has added to value of book by dis- 
cussing hygienic significance of various or- 
ganisms found in water, and frequent ref- 
erences are made to work published during 
past 2-3 yr, particularly with regard to 
recent work on paracolon group. Practical 
details of media making and various meth- 
ods of isolation are simply described and 
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In Cuyahoga Falls...Darling hydrants for 45 years 
DARLING B-90-B's are going in! 


- R maintenance and rugged con- 

struction... basic design advantages 
of Darling hydrants and valves... have 
been paying off in Cuyahoga Falls, Ohio, 
since way back in 1908. In the words of 
City Engineer T. H. Sauter, ‘‘The City 
of Cuyahoga Falls has been a user of 
Darling hydrants and valves since 1908. 
The ease with which repairs can be 

effected has been a factor in the deter- 
mination of the city to standardize on 
this type of equipment.” 


Darling B-50-B’s Bring Unique, 
New Advantages! 
Cuyahoga Falls, and hundreds of other 
cities too, are now installing the new 
Darling B-50-B hydrants. This dry-top, 
ball-bearing hydrant opens quicker, op- 
erates easier, and eliminates bothersome 
packing lubrication. Moreover, the spe- 
cial Darling B-50-B “O” rings are insur- 
ance against loss of lubricant for threads 
and bearings ... and never let a drop of 


water reach the operating threads. 


7 


BALL 
HRUST 
BEARING 


_ Before you decide on any hydrant or 
valve, get all the facts on the new Darling 
-B-50-B hydrant and Darling water valves 
_ for every service. Write today! 
DARLING VALVE & MANUFACTURING CO. 


Williamsport 23, Pa. 
= Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ontario 
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should be easy to follow by those who wish Water Can Be Tailormade Before It Is De- 
to make use of some of methods described livered. Eskett Norpert. W.W. Eng., 
that are less well known outside France. 106:295 (Apr. ’53). 
BH 
Water From Inside—City Wells. C. E. 
4 re 2) 
OTHER ARTICLES NOTED Wricut. Pub. Wks., p. 70 (Mar. ’5: 


Recent articles of interest, not abstracted, are East Orange, N.J., Conserves Its Well Sup- 


. ply by Water Spreading. Marcotm MeEr- 

Jr. W.W. Eng., 106:286 (Apr. ’53). 

Rating TV Programs by Water Demand. 

GEORGE VAN Dorp. Pub. Wks., p. 64 (Mar. Stream Classification and Water Use Zon- 

53). ing. J. C. Frepertck. Pub. Wks., p. 82 
(Apr. °53). 

Effluent Rate Control for Rapid Sand Filters. 

C. G. Ricuarpson. Wtr. & Sew. Wks., 

100:133 (Apr. 753). 


East Delaware Tunnel: Gallery of Tunnel- 
ing Techniques. ANon. Eng. News-Rec., 
150:13:32 (Mar. 26, ’53). 


Microstraining Proves Worth in England.  ppeymatic Rollers Cut Cost d Time 
(Apr. 9, °53). News-Rec., 150:14:30 (Apr. 2, 53). 


Problem of Softening Water at Low Tem New Bacteriological Technique for Testing 
perature. R. A. THuma. W.W. Eng., 106: Water and Sewage. J. H. Busn. Wtr. & 
292 (Apr. 53). Sew. Wks., 100:151 (Apr. °53). 


From coast to coast, hundreds of LimiTorque Controls 
are in service in water works and sewage disposal plants 
for automatic or push-button operation of valves up to 
120 inch diameter. Why is acceptance so widespread ? 
Because LimiTorque Operators are designed to provide 
dependable, safe and sure valve actuation at all times. 
LimiTorque is self-contained and is applicable to all — 
makes of valves. Any available power source may be 
used to actuate the operator: Electricity, water, air, oil, 
gas, etc. 

\ feature of LimiTorque is the torque limit switch which 
controls the closing thrust on the valve stem and pre-— 
nts damage to valve operating parts. *F] 

Write for Catalog 
PHILADELPHIA GEAR WORKS, Inc. 


ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 
e Pittsburgh @ Chicago Houst ° ynchburg, Va. 


LIMITORQUEM 
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his water control prob- 
lems might have been easier. There’s 
where you have the advantage over poor 
Noah. PEKRUL Water Control Equipment 
and PEKRUL engineers stand ready to 
solve your most difficult requirements. 


Manufacturers of Pekrul Gates 


FLOOD CONTROL 
LEVEES 
IRRIGATION 
WATER WORKS 


SEWAGE DISPOSAL 
RESERVOIRS 

PUMPING PLANTS 
OIL REFINERIES 

HATCHERIES 
REARING PONDS 

RECREATION POOLS 
COOLING TOWERS 
STEEL MILLS 


MORS BROS. MACHINERY 
DENVER, COLORADO 
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Montana Section: The 28th Annual 
Meeting of the Montana Section was held 
April 24-25 at Kalispell Hotel, Kalispell. 
Chairman A. L. Johnson called the meet- 
ing to order and Mayor D. M. McBride 
of Kalispell welcomed the members to the 
city and hoped their stay in Kalispell 
would be enjoyable. M. E. Henderson, 
past chairman, responded to the mayor’s 
welcome. The chairman gave a brief ad- 


dress, and John B. Hazen, national di- 
rector for the section, reported on the last 
Board of Directors’ meeting in New York 
in January. 

Charles Capen, AW WA president, com- 
mented on several subjects of interest to 


the members. He mentioned the vast help 
a person can receive by using the standard 
specifications drawn up by the AWWA 
committees. 

The afternoon session on April 24th 
consisted of a round table discussion led 
by Chet Eyer and Rodney Praetor. A 
discussion of “Research in the Water 
Works Field” was first presented by E. 
R. Dodge, professor of civil engineering, 
Montana State College, Bozeman. He 
discussed the differences between practical 
and basic research, and mentioned as an 
example of completed research the Mc- 
Ilroy distribution system analyzer which 
utilizes an electrical analogy to simplify 
hydraulic computations. 

“Highways and Water Works” was the 
title of a discussion by John Hazen, super- 
intendent, Butte Water Co. The next 
discussion was on “Public Relations,” 
presented by Richard Setterstrom, indus- 
trial engineer for the Montana Power 
Co. in Butte. 

“Water Softening and the So-called 
Gadgets,” a discussion by Claude Eyer, 


city engineer, Glendive, reviewed the 
problems involved in water softening and 
also mentioned some of the devices pro- 
moted for water conditioning that have 
hit the state of Montana. A discussion 
of “Practical Experiences in Pipe Lay- 
ing” by Kurt Wiel, city engineer of Miles 
City, and Chet Eyer, distribution super- 
intendent of Billings, discussed some 
method of freezing pipelines to halt flow 
during repair operations. At Miles City, 
butane gas is used as a refrigerant; at 
Billings, dry ice and gasoline are used. 

The next topic on the round table was 
“Safety Practices” by Dave Thomas, dis- 
trict engineer for the Fire Underwriters 
of the Pacific. He limited his remarks to 
the reliability of pumping plant equipment 
and how important its continued operation 
is for the safety of the community. 

The last topic was “The Status of 
Fluoridation in Montana Cities.” M. E. 
Henderson, city manager of Bozeman, 
discussed the problems of setting up a 
program of fluoridation and getting the 
equipment installed. Carl King, city en- 
gineer of Chinook, discussed an operating 
program in Chinook, which has been 
fluoridating its water for the last year 
with satisfactory results. 

The round table was followed by a 
business meeting, at which the reports of 
the appointed committees were received, 
new Officers were elected, and that busi- 
ness of interest to the members was dis- 
cussed. 

The technical portion of the program 
continued on April 25th with a paper by 
President Capen entitled “The Outlook 
for the Water Works Industry.” 

C. W. Brinck, director of the Div. of 
Environmental Sanitation, State Board of 
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Health, gave a paper on “Nitrates in 
Drinking Water.” Tom Robinson, prin- 
cipal engineer of Black & Veatch, Kansas 
City, Mo., spoke on “Present Trends in 
Water Works Construction.” 

After the technical session the group 
was convoyed to a sight-seeing trip in 
and about the Kalispell area; one of the 
points visited was the new Hungry Horse 
Dam construction a short distance from 
the town. The entertainment for the 
meeting consisted of a buffet supper on 
April 23rd and a dinner dance on April 
24th. Fred Palmer was awarded the 
Fuller Award from the Montana Section 
at the dinner-dance, and H. B. Foote and 
Fred Quinnell were presented with cer- 
tificates of Life Membership in AWWA 
for having maintained their good stand- 
ing in the Association for 30 years. 

A. W. CLARKSON 
Secretary-Treasurer 


Illinois Section: An inspection field 
day sponsored by the Illinois Section and 
the State Dept. of Public Health was 
held on June 3 at Rockford, for the water 
works operators in the northern part of 
the state. The meeting depended upon 
demonstrations; no formal papers were 
read. 

With 98 water works men and manu- 
facturers’ representatives attending, two 
large buses were used by Superintendent 
H. S. Merz to convey the group from 
one point of interest to another. Mayor 
Milton A. Lundstrom extended a hearty 
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welcome to the city at luncheon, and 
afterwards a motion picture, “The Manu- 
facture of Cast Iron Pressure Pipe,” was 
shown by the James B. Clow Co. 

The first point of interest on the tour 
was a demonstration of the installing of 
12-in. “roll-on” joint cast-iron pipe. The 
next feature of the tour was the installa- 
tion, under pressure, of an 8-in. valve in 
one of the 41-year-old cast-iron mains in 
the center of the Rockford business dis- 
trict. In another demonstration, about 12 
minutes and 5 lb of dry ice were required 
to freeze copper service pipe enough to 
prevent loss of water during repairs. 

Joe Byrd, the service repairman, proved 
an excellent speaker and demonstrator. 
He particularly aroused the interest of 
the group with some tools he had de- 
signed and made to shut off the water in 
services without reliance on valves. One, 
mounted on a slender rod about 2 ft long, 
could be inserted into a defective cock or 
service and adjusted from one end to 
expand a rubber gasket at the other end, 
thus shutting off the flow and permitting 
repairs to be made. Another was a clamp 
used to squeeze off lead and copper 
services. 

Other features of the tour were the 
operation of an electronic pipe finder, the 
deep well pumping stations, the use of 
mechanical joint split sleeves for repair- 
ing pipe, and office procedures. A pleas- 
ant and rewarding time was had by all. 

Dewey W. JoHNSON 
Secretary-Treasurer 
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Controlled 
Air Pressure 


SYSTEM 


instant, accurate 
measurement of 
head and flow... 
plus automatic 
flow control! 


flow controller 7 


Your operation is only as 
efficient as your measurement and a 
control methods. The C.-A.-P. System so cw 
provides an accurate measure of Yourself... 
head loss and flow and an instantaneous, get this detailed 
automatic adjustment of flow rate. C.-A.-P. bulletin 
Controlled Air Pressure eliminates complete with 
inaccuracies of stuffing boxes drawings. Ask for 
and complex equipment of diaphragm Bulletin 1100-J. 
or mercury operated gauges. 


INFILCO INC. Tucson, Arizona 


Plants in Chicago ¢ Joliet, Illinois 
FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 
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APPROVED 


by UNDERWRITERS’ LABORATORIES, Inc. 
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GREENBERG 


a Independently Valved HYDRANTS 


for climates 


Western water works engineers and fire 
chiefs were the first to approve ene Ghesadiues 
_California-type fire hydrants. Now, after 
exhaustive tests, Underwriters’ Laborator- 
ies, Inc. has confirmed your jud 
equip with independent ves of a 
~: new type which open bape and easily, 
ng full flow with minimum resist- 
ey close tightly without water 
hammer. A major improvement over the 


old “cork in bottle” type valve! 


Other innovations such as you 
would expect of the people 
who evolved the California- 
type hydrant 75 years ago are 
shown in the free booklet “Hy- 
drants by Greenberg.” May we 
send you a copy? 


1864 


BRONZE PRODUCTS 


GREENBERG 
~_M.GREENBERGS SONS 


= Folsom St. San Francisco, Calf.  Exbrook 2-3143 
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Mono-column demineralizers in which | 
cation and anion exchangers are mixed _ 
a single tank are described in a catalog 
sheet distributed by Penfield Mfg. Co., | 
Inc., 19 High School Ave., Meriden, 
Conn. Known as the Model MA, the 
demineralizer unit is said to function and 
signal the need for regeneration com-_ 
pletely automatically. Regeneration 


“Plastiment,” 
gel formation in concrete and thereby, 


according to the manufacturer, permitting _ 


greater uniformity, crack resistance, 
water-tightness, and surface hardness a. 
the concrete, is described in an 8-page 
booklet prepared by Sika Chemical onal 
35 Gregory Ave., Passaic, N.J. Draw- 
ings and graphs illustrate the theory — 
underlying the use of the product. 


A chlorination guide, known as “Keep 
Sheet No. 13,” is being distributed by 
Builders-Providence, Inc., 345 Harris 
Ave., Providence 1, R.I. In addition to | 
describing the various methods and tech- 
niques available for applying chlorine, the = 
leaflet defines frequently used terms and 
discusses the purposes and types of chlo- — 
rination. 


Maintenance procedures for electrical — 
control equipment are outlined and de- : 
scribed in an 8-page manual available on 
request from Allis-Chalmers Mfg. Co., — 
1026 S. 70th St., Milwaukee, Wis. En- 
titled “Proper Maintenance of Control,” | 
the booklet features helpful photographs — 


is 
then performed upon the turn of a switch. 


an agent for controlling _ 


of maintenance operations and includes a 


26-point checklist for preventive main-— 
tenance. 
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Why You Should Standardize on CALMET METERS 


See for yourself on this cutaway illustration just exactly why 
CALMET is the meter you can count on! Examine, one by one, 
the important features that make CALMET the outstanding water 
meter on the American market. 


ALL parts of this precision built meter have ALWAYS been 
interchangeable. Regardless of how long your CALMET Meters 
have been in service their parts are interchangeable with those in 
the shiny, new CALMETS rolling off the assembly line today. 
Write, wire or phone for FREE descriptive, fully illustrated 
Calmet Water Meter catalog. 


@ SALES REPRESENTATIVES— Write for 
complete details of the CALMET franchise 
in your territory. 


ET WATER METERS 


MADE BY WILL MAC & SUPPLYCO INC —TORMT WORTM TEX 
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Two-way radio equipment for indus- 
trial applications is the subject of a 
booklet entitled “Instant Communication,” 
_ published by the General Electric Co. and 
available from it at Electronics Park, 
Syracuse, N.Y. 


A prestressed pipe check sheet has 
been prepared for pipe users by Price 
Brothers Co., 1932 E. Monument Ave., 
Dayton 1, Ohio. The sheet facilitates 
the relative evaluation of various types 
of pipe. 


A sewage works number of the E-M 

Synchronizer is devoted to sewage pump- 
ing, but also includes a basic explanation 
of sewage treatment processes by Rolf 
Eliassen. The publication, of which this 
issue is known as No. 38, is distributed 
by Electric Machinery Mfg. Co., Minne- 
apolis 13, Minn. 


An automatic engine stop valve is de- 
scribed in Bul. S-3, a publication of 
Golden-Anderson Valve Specialty Co., 
2091 Keenan Bldg., Pittsburgh 22, Pa. 
The valve is designed to operate on a 
steam line, and is controlled by governor 
speed or a limit switch. 


A 250-page catalog of gates, valves, 
hoists, and other water control apparatus 
produced by Rodney Hunt Machine Co., 
7 Water St., Orange, Mass., has just 
been issued and is available upon letter- 
head request from water works engineers, 
contractors, and others actively engaged 
in construction work. Sixteen chapters 
of this voluminous report are devoted to 
applications, design features, specifica- 
tions, and installation of 2,000 combina- 
tions of standard types and sizes of sluice 
gates alone. A 28-page section is devoted 
to engineering data. 


(Continued on page 84) 


KLETT SUMMERSON 


ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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SEWAGE AND WATERWORKS EQUIPMENT 


MANHOL 


K STEPS: 


GIVE THEM AN EXTRA MARGIN OF SAFETY 


Manhole steps—of all sewage treat- 
ment and waterworks structures—need 
extra corrosion resistance and depend- 
ability. Everdur* gives it to them . . . 
and adds the strength that really pays 
off . . . in greater safety. 

Everdur Copper-Silicon Alloys deliver 
the same corrosion resistance—plus ease 
and economy of operation over the 
years —to gates, screens, guides and 
bolts, weirs, float chambers, troughs, 
stems and electrical conduit. Everdur 
is easily fabricated into lightweight, 
built-up wrought-metal assemblies. 

Depending on type or composition, 
Everdur Alloys can be worked hot or 
cold. You can form, forge, weld and 
machine them. They are available in 
the form of plates, sheets, rods, tubes, 


fe WITH CORROSION-RESISTANT EVERDUR 


electrical conduit and casting ingots. 

Write today for Anaconda’s free 
booklet, “Everdur Copper-Silicon Al- 
loys for Sewage Treatment and Water- 
works Equipment.” For specific help 
in selecting the right alloy for your 
equipment, consult our Technical De- 
partment. The American Brass Com- 
pany, Waterbury 20, Connecticut. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 531408 


*Reg. U, S. Pat. Off 
EVERDUR 


ANACONDA 


COPPER-SILICON ALLOYS 


STRONG * WELDABLE * WORKABLE 
CORROSION-RESISTANT 
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SERVICE LINES 
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(Continued from page 82) 


Conductivity and pH recorders and 
controllers are the subject of a 24- 
page catalog, No. 1550, available from 
Station 64, Brown Instrument Div., 
Minneapolis-Honeywell Regulator Co., 
Wayne & Windrim Ave., Philadelphia 
44, Pa. Also available are seven new 
specification sheets on flow meters. 


“Book News,” a house organ of Lange, 
Maxwell & Springer, Ltd., scientific, 


medical, and technical booksellers of 41- 
45 Neal St., London, W.C. 2, England, is 
offered to persons filling out a special 
“interest” card, available on request. 


Pipe for special applications, fabricated 
to order, as well as structural and rail 
pipe, welding fittings, and well castings 
are described in a 16-page catalog, No. 
575 C, offered by L. B. Foster Co., Box 
1647, Pittsburgh 30, Pa. 


A “Universal” holiday detector for the 
inspection of pipe coatings is described in 
a catalog sheet of the Petroleum Instru- 
ment Co., Box 6252, Houston, Tex. 


The advantages of electric typing are 
described in a 16-page booklet, RE 8612, 
distributed by Remington Rand Inc., 315 
—4th Ave., New York 10, N.Y. In- 
creased number of carbon copies, more 
uniform work, and reduction of operat- 
ing fatigue are cited as reasons for in- 
creased productivity. 


Pressure, temperature, and humidity 
controls, as well as pneumatic and electric 
valves, switches, and relays, are described 
in an 80-page catalog of industrial con- 
trols, No. 8305, issued by the Industrial 
Div., Minneapolis-Honeywell Regulator 
Co., Wayne & Windrim Ave., Philadel- 
phia 44, Pa. 


Swimming Pool Fillers Automatwally Uperated By H & T Poppet Valve 
Automatic operation of swimming pool filter adds very little to their overall cost . .. saves 


on operation. 


The above shows 3 H & T swimming poo! filters automatically operated 


an electrically operated H & T poppet type multiport valve. 
Tf you are designing, building, or usine swimming pool filters, you should be interested. 


HUNGERFORD.&-TERRY, INC. 


CLAYTON 8, ROW JORSEY 


= 
ct. 
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1879-ROSS-1879 


Controls 
elevation of 
water pressures 
=. for 
tanks, conduits, 
distribution 
ALTITUDE VALVE reservoirs 
and pump 
1. Single Acting 
2. Double Acting SURGE-RELIEF VALVE 


desired 
discharge A self contained 
pressure unit with 
regardless three or more 


of change automatic 
in controls 


rate of flow 

REDUCING VALVE COMBINATION VALVE 
Regulates pressure in gravity 
and pump systems; between reser- Combination automatic control 
voirs and zones of different pres- | poth directions through the valve. 
sures, etc. 


Maintains 
levels in tank, Electric remote 
reservoir control— 

or basin solenoid or 
Re As direct motor 
acting 
2. Pilot oper- ‘ 
ated and with furnished 
float traveling 
between two REMOTE CONTROL VALVE 
stops,forupper | Adapted for use as primary or 
and lower limit | secondary control on any of the 
of water eleva- | hydraulically controlled or operated 
FLOAT VALVE tion. valves. 


Packing Replacements for all Ross Valves Through Top of Valve 
ROSS VALVE ~_ CO., INC., P. 0. BOX 593, TROY, N. Y. 


can be 


R85 

= 

| 
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| 

og 


of Advertisers’ Products 


Activated Carbon 
Industrial Chemical Sales Div 
Permutit Co. 


Aerators (Air Diffusers) : 
American Well Works 

Infilco Inc 

Permutit Co. 

Air Compressors: 
Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co. 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div 


Ammonia, Anhydrous: 
General Chemical Div. 
Ammoniators: 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Brass Goods: 

American Brass Co. 

M. Greenberg’s Sons 

Hays Mfg. Co 

ames Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co 

Carbon Dioxide Generators: 
Infileo Inc 

Walker Process Equipment, Inc. 
Cathodic Protection: 

Electro Rust-Proofing Corp. 


Cement Mortar Lining: 


Centriline Corp. 
McWane Cast Iron Pipe Co. 


Pacific States Cast Iron Pipe Co. 
Warren Foundry & Pipe Corp. 


Chemical Feed Apparatus: 

Cochrane Corp. 

Infilco Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Co., Inc 


Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 


Chlorination Equl 
Builders-Providence, 
Proportioneers, Inc. 

Wallace & Tiernan Co, Inc. 


Chiorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co 

Wallace & Tiernan Co., Inc. 


Chiorine, Liquid: 
Solvay Process Div. 
Wallace & Tiernan Co., Inc. 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 
Dresser Mfg. Div. 
Greenberg’s Sons 
James Jones Co. 
McWane Cast Iron Pipe Co. 
Mueller Co. 
Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co 
Skinner, M. B., Co. 
A. P. Smith Mfg. Co. 
Smith-Blair, Inc. 
Clamps, Bell Joint: 
Carson-Cadillac Co 
James B. Clow & Sons 
Dresser Mfg. Div. 
Skinner, M. B., Co. 
Smith-Blair, Inc. 


Build- 


Clamps, Pipe Repair: 
James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Skinner, M. B., Co. 
Smith-Blair, Inc. 

Warren Foundry & Pipe Corp. 
Clarifiers: 

American Well Works 

Belco Industrial Equipment Div. 
Chain Belt Co. 

Cochrane Corp. 

Dorr Co 

Graver Water Conditioning Co. 
Infilco Inc 

Vermutit Co 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 


Underground Pipe Ciean- 


ing 


‘o. 
Se: Water Main Cleaning Co. 


Condensers: 

United States Pipe & Foundry Co 

Contractors, Water Supply: 

Boyce Co., Inc. 

Layne & Bowler, Inc. 

Controllers, Liquid Level, 
Kate of Flow: 

Builders-Providence, Inc. 

Infilco Inc 

Simplex Valve & Meter Co. 

Sparling Meter Co., Inc. 

Copper Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical Div 

Phelps Dodge Refining Corp. 

Tennessee Corp. 

Corrosion Control: 

Calgon, Inc 

Dearborn Chemical Co. 

Couplings, Flexible: 

DeLaval Steam Turbine Co 

Dresser Mfg. Div. 

Philadelphia Gear Works, Inc. 

Smith-Blair, Inc. 

Diaphragms, Pump: 

Dorr Co 

Morse Bros. Mchy. Co. 

Southern Pipe & Casing Co. 

Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Prof. Services, pp. 25-29) 

Feedwater Treatment: 

Allis-Chalmers Mfg. Co. 

Belco Industrial Equipment Div. 

Calgon, Inc. 

Cochrane Corp. 

Dearborn Chemical Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infileo Inc 

Permutit Co. 

Worthington Pump & Mach. Corp 

Ferric Sulfate: 

Tennessee Corp. 

Filter Materials: 

Anthracite Equipment Corp. 

Johns-Manville Corp. 

Infilco Inc. 

Northern Gravel Co. 

Permutit 

Filters, incl. 

Cochrane Corp. 

Dorr Co 

Infilco Inc 

Morse Bros. Mchy. Co. 

Permutit Co 


Refinite Sales Co. 


Feedwater: 


Roberts Filter Mfg. Co. 


Ross Valve Mfg. Co. - 


Filtration Plant Equipment: 

Chain Belt Co. 

Cochrane Corp. 

Filtration Equipment Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc 

Omega Machine Co. (Div., 
ers Iron Fdry. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Welsbach Corp., 
Div. 

Fittings, Copper Pipe: 

Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. 

ames Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Fittings, Tees, Elis, ete.: 

American Cast Iron Pipe Co. 

Carlon Products Corp. 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

Crane Co. 

Dresser Mfg. Div. 

James Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co 

Warren Foundry & Pipe Corp. 

R. D. Wood Co 

Flocculating Equipment: 

— Belt Co. 

Cochrane Corp. | 

Dorr Co. 

Infilco Inc 

Permutit Co. a 

Stuart Corp. 

Walker Process Equipment, Inc. 


Fluoride Chemicals: 

American Agricultural Chemical Co. 
Blockson Chemical Co. 

Fluoride Feeders: 
Builders-Providence, Inc. 

Omega Machine Co. 

Wallace & Tiernan Co., In 


Furnaces: 

Jos. G. Pollard Co., Inc. 

Furnaces, Joint Compound: 

Northrop & Co., Inc. 

Gages, Liquid Level: 

Builders-Providence, Inc 

Infilco Inc. 

Simplex Valve & Meter Co 

Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 

Sparling Meter Co., Inc. 

Gasholders: 

Chicago Bridge & lron Co. 

Pittsburgh-Des Moines Steel Co. 

Gaskets, Rubber Packing: 

James B. Clow & Sons 

Northrop & Co., Inc. 

Smith-Blair, Inc. 

Gates, Shear and Sluice: 

Armco Drainage & Metal Products, 
Inc 

James B. Clow & Sons 

Morse Bros. Mchy. Co. 

Mueller Co. 

R. D. Wood Co. 


Build- 
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: How Staples, Minnesota gets soft, clear water 


ciency, each filter is backwashed only 
once a week for 20 minutes. “The 


Staples’ well-water supply caused 
plenty of trouble . . . total hardness 


275 ppm, alkalinity 200 ppm, iron 3 
ppm, turbidity 30 ppm. To solve 
these problems, Staples turned to 
Water Conditioning Headquarters. 

Now Mr. E. H. Klang, Supt. of the 
Water and Light Dept., reports the 
Permutit-treated water “very fine in 
all respects—very clear”. Turbidity 
is reduced to only 3 ppm... iron to 
0.1 ppm. Hardness and alkalinity are 
reduced to specifications. 

Because of high Precipitator effi- 


Precipitator has not given any trou- 
ble. The Permutit filter is one of the 
best .. . has been trouble-free”, adds 
Mr. Klang about this 1939 Permutit 
installation. 


FREE TECHNICAL BULLETINS 


Write today for full information on 
any water conditioning process or 
problem. The Permutit Company, 
Dept. JA-7, 330 West 42nd Street, 
New York 36, N. Y. 


WATER CONDITIONING HEADQUARTERS FOR OVER 40 YEARS 


PERM UTIT 


Two 8’ x 9’ Permutit Gravity Fil- fe 
ters remove last traces of suspended _ 
matter, deliver a crystal-clear, 
softened water, 


Staples’ compact Permutit Pr 
tator has 400 gpm capacity. Sof 
hard well water, removes turbidity, 
iron, and manganese, 
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Gears, Speed Reducing: 

DeLaval Steam Turbine Co. 

Philadelphia Gear Works, Inc. 

Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc 

Klett Mfg. Co. 

Wallace & Tiernan Co., Inc. 

Goosenecks (with or without 
Corporation Stops): 

James B. Clow & Sons 

Hays Mfg. Co. 

ames Jones Co. 

Mueller Co. 

A. P. Smith Mfg. 

Hydrants: 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

M. Greenberg’s Sons 

Co. 

Kennedy Valve Mfg. Co. 

John C. Kupferle Foundry Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Pacific States Cast Iron Pipe Co. 

A. P. Smith Mfg. Co. 

Rensselaer Valve Co. 

R. D. Wood Co. 

Hydrogen lon Equipment: 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 

Ion Exchange Materials: 

Cochrane Corp. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Refinite Sales Co. 

Roberts Filter Mfg. Co. 

Rohm & Haas Co. 

Iron Removal Plants: 

American Well Works 

Belco Industrial Equipment Div. 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infileo Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div 

Jointing Materials: 

Atlas Mineral Products Co. 

Hydraulic Development Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc. 

Joints, Mechanical, Pipe: 

American Cast Iron Pipe Co. 

Carson-Cadillac Co. 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

Dresser Mfg. Div 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co. 

Warren Foundry & Pipe Corp 

R. D. Wood Co. 

Leak Detectors: 

Jos. G. Pollard Co., 

Lime Slakers and 

Dorr Co 

Infilco Inc. 

Omega Machine Co 
ers Iron Fdry.) 

Permutit Co. 

Magnetic Dipping Needles: 

W. S. Darley & Co. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 

Meter Couplings and Yokes: 

Badger Meter Mfg. Co. 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mfg. Co. 


Inc. 
Feeders: 


(Div., Build- 


PRODUCTS 


Hersey Mfg. 
ueller Co. ani 


Neptune Meter Co. 
Pittsburgh Equitabie Meter Div. 
Smith-Blair, 
Worthington-Gamon Meter Co. 
Meter Reading and Kecord 
Books: 
Badger Meter Mfg. Co 
Meter Testers: 
a er Meter Mfg. Co. 
Ford Meter Box Co. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Meters, Domestic: 
Badger Meter Mfg. Co. 
Buffalo Meter Co. 
Hersey Mfg. Co. 
Neptune Meter Co 
Pittsburgh Equitable Meter Div. 
Well Machinery & Supply Co. 
Worthington-Gamon Me ter Co 
Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 
Builders-Providence, Inc 
Infilco Inc. 
Simplex Valve & Meter Co. 
Sparling Meter Co., Inc. 
Meters, Industrial, 
clal: 
Badger Meter Mfg. Co. 
Buffalo Meter Co. 
Builders-Providence, 
Hersey Mfg. Co. 
Neptune Meter Co 
Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co 
Sparling Meter Co., Inc. 
Well Machinery & Supply Co. 
Worthington-Gamon Meter Co 
Mixing Equipment: 
Chain Belt Co. 
Infilco Inc 
Walker Process Equipment, 
Oxonation Equipment: 
Welsbach Corp., Ozone 
Div. 
Pipe, Asbestos-Cement: 
Corp 
easbey & Mattison Co. 
Pipe, Brass: 
American Brass Co 
Pipe, Cast Iron (and Fittings): 
American Cast Iron Pipe Co. 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Crane Co. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 
Pipe, Cement Lined: 
Cast Iron Pipe Research Assn. 
ime B. Clow & Sons 
cWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Southern Pipe & Casing Co. 
United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
D. Wood Co. 
Pipe Coatings and Linings: 
The Barrett Div. 
Cast Iron Pipe Research Assn 
Centriline Corp. 
Dearborn Chemical Co. 
Koppers Co., Inc. 
Pipelife, Inc 
Reilly Tar & Chemical Corp. 
Southern Pipe & Casing Co. 
Warren Foundry & Pipe Corp. 
Pipe, Concrete: 
American Concrete Pressure Pipe 


Assn. 


Commer- 


Inc 


Inc. 


Processes 
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American Pipe & Construction Co. 

Lock Joint Pipe Co. 

Universal Concrete Pipe Co 

Pipe, Copper: 

American Brass Co 

Pipe Cutting Machines: 

James B. Clow & Sons 

Ellis & Ford Mfg. Co. 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Pipe Jointing Materials; 
Jointing Materials 

Pipe Locators: 

W. S. Darley & Co. 

Jos. G. Pollard Co., 

Pipe, Plastic: 

Carlon Products Corp. 

Kraloy Plastic Pipe Co., 

Pipe, Steel: 

— Drainage & Metal Products, 
nc. 

Bethlehem Stee! Co. 

Southern Pipe & Casing Co. 

Pipelines, Submerged: 

Boyce Co., 

Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co 

Warren Foundry & Pipe Corp. 

Potentiometers: 

Hellige, Inc 

Pressure Regulators: 

Allis-Chalmers Mfg. Co. 

Mueller Co. 

Ross Valve Mfg. Co. 

Pumps, Boller Feed: 

DeLaval Steam Turbine Co. 

Peerless Pump Div., 
Machinery Corp. 

Pumps, Centrifugal: 

Allis-Chalmers Mfg. Co. 

American Well Works 

DeLaval Steam Turbine Co. 

Economy Inc. 

Morse Bros hy. Co. 

Peerless Pump Div., Food 
Machinery Corp 

Worthington Pump & Machinery 
Corp. 

Pumps, Chemical 

Infilco Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., 

Pumps, Deep Well: 

American Well Works 

Byron Jackson 

Layne & Bowler, Inc 

Peerless Pump Div., 
Machinery Corp 

Pumps, Diaphragm: | 

Dorr Co 

Morse Bros. 

Pumps, 


see 


Inc. 


Inc. 


Feed: 


Food 


Mchy. Co. 
Hydrant: 
W. S. Darley & Co. 


Jos. G. Pollard Co., Inc. 
Pumps, Hydraulic Booster: 
Ross Valve Mfg. Co. 
Pumps, Sewage: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
~Peerless Pump Div., Food 
“Machinery Corp. 
Pumps, Sump: 
DeLaval Steam Turbine Co 
Economy Pumps, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Turbine: 
DeLaval Steam Turbine Co 
Layne & Bowler, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 
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TESTERATE 
THE WATER werer SLEUTH 


THAT HELPS FIND LOST REVENUES | 


Practically all meters slow down with time. That means 
lost revenue for water utilities. 

The Ford Testerate Indicator checks the rate of 

flow of the test stream at a glance, down to 
Slows as low as % G.P.M. 

The Testerate is easily connected to any 

meter testing outfit. Anyone can use it with 
little practice. 

Income from lost revenues can pay for 

the Testerate many times over in a short 

period of time. Write for Catalog No. 

46 and complete information. 
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Recorders, Gas Density, 
NH3z, ete.: 

Permutit Co 

Wallace & Tiernan Co., Inc 


Kecording Instruments: 
Infileo Inc 
Sparling Meter Co., 
Wallace & 
Reservoirs, Steel: 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 
Sand Expansion 
Gages 
Sleeves; see Clamps 
Sleeves and Valves, 
James B. Clow & Sons 
M & H Valve & Fittings Co. 
Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co 
Sludge Blanket Equipment: 
Cochrane Corp 
Permutit Co 
Soda Ash: 
Solvay Process Div 
Sodium Hexametaphosphate: 
Blockson Chemical Co. 
Calgon, Inc 
Softeners: 
Belco Industrial Equipment Div. 
Cochrane Corp 
Dearborn Chemical Co 
Dorr Co 
Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infileo Inc. 
Permutit Co 
Refinite Sales Co. 
Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 
Worthington Pump & Mach. Corp. 
Softening Chemicals and Com- 
pounds: 
Calgon, Inc 
Infilco Inc. 
Vermutit Co. 
Tennessee Corp. 
Standpipes, Steel: 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 
Steel Plate Construction: 
Bethlehem Steel Co. 
Chicago Bridge & Iron Cc 
Pittsburgh-Des Moines Steel Co 
Stops, Curb and Corporation: 
Hays Mfg. Co 
ames Jones Co. 
Mueller Co. 
A. P. Smith Mfg. Co 
Storage Tanks; see Tanks 
Strainers, Suction: 
James B. Clow & Sons 
Greenberg's Sons 
D. Wood Co 
Surface Wash 
Permutit Co 
Swimming Pool Sterilization: 
Omega Machine Co. (Div., 
ers Iron Fdry.) 
Proportioneers, Inc. 
Wallace & Tiernan Co., 
Welsbach Corp., Ozone 
Viv 
Tanks, Steel: 
Bethlehem Stee! Co. 


Inc. 


Fiernan Co., Inc 


Gages; see 


Tapping: 


Equipment: 


Inc. 
Processes 
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ADVERTISERS’ PRODUCTS 


Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 


Tapping Mac hines: 


A. P. Smith Mfg. Co 

Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div. 

Infilco Inc. 

Permutit Co. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone 
Div 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Hellige, Inc 

Wallace & Tiernan Co., 

Turbines, Steam: 

DeLaval Steam Turbine Co 

Worthington Pump & Mach. Corp. 

Turbines, Water: 

DeLaval Steam Turbine Co 


Valve Boxes: 

James B. Clow & Sons 

Ford Meter Box Co 

M & H Valve & Fittings Co. 

Mueller Co. 

Pacific States Cast Iron Pipe Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg Co 

R. D. Wood Co 

Valve-Inserting Machines: 

A. P. Smith Mig. Co 

Valves, Altitude: 

Davis Mig. Co 

Ross Valve Mfg. Co., Inc 

Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

Crane Co. 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

R. D. Wood Co 

Valves, Detector Check: 

Hersey Mfg. Co 

Valves, Electrically Operated: 

Belco Industrial Equipment Div. 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

Davis Mfg. Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Philadelphia Gear Works, Inc. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Valves, Float: 

James B. Clow & Sons 

Davis Mfg Co 

Ross Valve Mfg. 

Valves, Gate: 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

Dresser Mfg. Div. 

James Jones Co. 

Kennedy Valve Mfg. Co 

M & H Valve & Fittings Co 

Mueller Co. 

Pacific States Cast Iron Pipe Co 


Prov esses 


Inc 


Co., Inc. 
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Rensselaer Valve Co. 
A. P. Smith Mfg. Co 
R. D. Wood Co 
Valves, Hydraulically 
ated: 

James B. Clow & Sons 
Crane Co. 
Darling tae A ? Mfg. Co. 
Davis Mfg. ¢ 
Kennedy Valve Mig. Co 
M & H Valve & Fittings Co. 
Mueller Co. 
Philadelphia Gear Works, 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co 
R. D. Wood Co 
Valves, Large Diameter: 
James B. Clow & Sons 
Crane Co. 
Darling Valve & Mfg. Co. 
Davis Mfg. Co. 

Mfg. Co 


Inc. 


Kennedy Valve 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

R. D. Wood Co 

Valves. Regulating: 

Crane Co. 

Davis Mfg. Co. 

Mueller Co. 

Ross Valve Mfg. Co. 

Valves, Swing Check: 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mig. Co 

M gy Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co 

Waterproofing 

Dearborn Chemical Co. 

Inertol Co In 

Water Softening Plants; 
Softeners 

Water Supply Contractors: 

Layne & Bowler, Inc. 

Water Testing Apparatus: 

Hellige, Inc 

Wallace & Tiernan Co., Inc 

Water Treatment Plants: 
Allis-Chalmers Mfg. Co. 

an Well Works 

Belco Industrial Equipment Div. 

Chain Belt Co 

Chicago Bridge & Iron Co 

Dearborn Chemical Co 

Dorr Co 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Co 

Roberts Filter Mfg. Co 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
div 

Worthington Pump & Mach. Corp. 

Well Drilling Contractors: 

Layne & Bowler, Inc 

Wrenches, Ratchet: 

Dresser Mfg. Div. 

Zeolite; see ton 
Materials 


see 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 
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The Symbol for Service, Quality 
and Performance in Water 


Ss, 
ROCKWELL 
COMPOUND METERS 


ISINGLE REGISTER TYPE 
SIZES 2" to 6” 


MADE 70 MEASURE... 


FROM TRICKLES TO TORRENTS 


Office buildings, hotels, apartments and industrial plants 
are “naturals” for this Rockwell single register compound meter 
that measures both trickles and torrents with precision accuracy. 
Install them with confidence—reap a// the revenue that 
you should obtain. Write for bulletin W-803. 


WHERE TWO ARE BETTER THAN ONE 


This manifold assembly of two 4 in. Rockwell compounds assem- 
bled with Nordstrom valves is easier to handle—weighs 100 Ibs. 
less than a single 8 in. meter. Maintenance is simplified since one 
side can be shut down without service interruption. The initial 
cost for most installations is less. Write for details. 


ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8, PA. Atlanta Boston Chicago Houston Kansas City 


Los Angeles) New York Pittsburgh San Francisco Seattle Tulsa 


at 
q 


for water treatment at North Miami Beach 


1953... repeat order proves the point 


Study of the North Miami Be: 
_ problem in 1951 indicated the 
of high rate treatment. A Dor 
(30’ 6” dia.) \ 
installed in an existing tank 
handle 2 MGD. Success of the in 
tallation was proved in February 


1953, whena similar Dorrco Hydro-Treator 
was ordered for use in a second existing 

tank ... bringing total capacity to 4 MGD. 
7 i . rate of flow 
. . . local conditions and final result re- 


w water composition. . 


basis when solving any water treat- 
ment problem. Keplacing the 
“magic formula” method with a 
study of your specific conditions 
will assure the best answer for you 
too 
Many types of Dorr equipment, 
designed for flexibility in solving every 
type of water treatment problem, are de- 
scribed in Bulletin No. 9141. Just write to 
THE DORR COMPANY, Barry Place, 
Stamford, Conn. 


quired must all be considered on a case 


tes US. Pat. Of. 


Stable effivent is consist- 
ently being produced by 
this Dorrco Hydro-Treator 
at North Miomi Beach. 
lime and activated silica 
ore used as coagulonts. 
Total alkalinity averages 
below 25 PPM. 


At neighboring Miami's 
Southwest treatment plont, 
four 69° dia. Hydro- 
Treators were installed in 
May of 1951. The opera- 
tion of these units — which 
hove consistently exceeded 
operating forecasts — 
was responsible for their 
selection at North Miami 
Beach 


Every day, nearly & 
billion gal 

water are treate 
Dorr equipment 


“Bitter tools TODAY te mest tomorrows damand. 


WORLD -WIDE RESEARCH + ENGINEERING 


THE DORR COMPANY + ENGINEERS + 


Offices, Associoted Componies or Representatives 


STAMFORD, 


n principal cittes of the world 


CONN. 
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Jointed for .. . 
Permanence 


with LEADITE ITE 


~— 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—-they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—-else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the ‘‘jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—-MUST BE DEPENDABLE, 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—-but that it improves with age. 
The pioneer self-caulking material for c. i. pipe. 


Tested and used for over 40 years. 
Saves at least 75" 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 


2 
aS 
4 
100 LBS. 
Ga: 
MENT 
COS 


